I 


3 2044 030 027 635 


HARVARD UNIVERSITY 


ih 


Ht 
cay 


Pe 


LIBRARY OF THE 


GRADUATE SCHOOL 
OF EDUCATION 


ao 


W TO MEAS 


THE MACMILLAN COMPANY 


NEW YORK + BOSTON + CHICAGO - DALLAS 
ATLANTA + SAN FRANCISCO 


MACMILLAN & CO., LimirED 


LONDON + BOMBAY + CALCUTTA 
MELBOURNE 


THE MACMILLAN CO. OF CANADA, Lrp. 
TORONTO 


HOW TO MEASURE 


REVISED AND ENLARGED 


BY 


GUY M. WILSON, Pu.D. 


PROFESSOR OF EDUCATION 
SCHOOL OF EDUCATION 
BOSTON UNIVERSITY 
BOSTON, MASSACHUSETTS 


AND 


KREMER J. HOKE, Pu.D. 


DEAN AND PROFESSOR OF EDUCATION 
COLLEGE OF WILLIAM AND MARY 
WILLIAMSBURG, VIRGINIA 
FORMERLY SUPERINTENDENT OF PUBLIC SCHOOLS 
DULUTH, MINNESOTA 


New Work 


THE MACMILLAN COMPANY 
1928 


All rights reserved 


LIGRARY CF THE GRADUATE SCHOOL 
OF EDUCATION 


{a4 QO 


PRINTED IN THE UNITED STATES OF AMERICA 


HARVARD UNIVERSITY 
SERADUATE SCHOOL OF EDUCATION 
MONROE C. GUTMAN LIBRARY 


, 1 or; 
AD BDA 2 COPYRIGHT, 1920, 1928, 


By THE MACMILLAN COMPANY. 


Set up and electrotyped. Published November, 1920. 
Revised and enlarged edition published, February, 1928. Reprinted 
July, October, 1928. 


Nortoood }ress 
J. 8. Cushing Co. — Berwick & Smith Co. 
Norwood, Mass., U.S.A. 


PREFACE 


THE present volume on educational measurement is dom- 
inated by two main ideas: first, that the work in measurement 
should be handled more and more by the individual classroom 
teacher ; and second, that the chief purpose to be served by stand- 
ard tests is the diagnosis of pupil ability and pupil difficulties. 
-When standard tests were first devised and during the experi- 
mental stage, it was well to leave their administration largely in 
the hands of experts.. But now that the value of such tests has 
been fully demonstrated, it is important that all teachers master 
the technique of scientific testing, and that courses in educational 
measurement be included as a necessary training for all teachers. 
Standard tests are a new and valuable educational tool or set of 
tools. No teacher is fully equipped who has not mastered their 
use. 

The value of standard tests for diagnostic purposes is now 
generally recognized. Diagnostic tests are replacing others not 
well adapted for such purposes. This means that the tests are 
used to locate pupil weaknesses in order that such weaknesses 
may be corrected. The individual child thus becomes the center 
and object of the work. It is not school systems as such but 
children that are important. That we have so quickly, in the 
use of standard tests, come to recognize that the child is the true 
center and the true object of consideration, is an indication that - 
to-day as never before the spirit of progress and service is dom- 
inating and determining all educational effort. 

The purpose of this volume is not a critical evaluation of all 
the available tests on different subjects, but a treatment of those 
tests which on account of their use, purpose, and adaptability 
have been found to be most serviceable to the classroom teacher. 
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To this end classroom results from the use of certain tests and 
the teachers’ reactions to them expressed in their own words have 
been freely used. The work will serve as a handbook for the 
classroom teacher and also as a text for use in teacher training 
classes in high schools, normal schools, and colleges, or as a basis 
for reading circle work. 

The authors have drawn freely from the many available 
sources and they acknowledge the many courtesies, little and 
great, extended by authors of standard tests and by coéperating 
teachers and superintendents. 


THE AUTHORS 
January 1, 1920. 


PREFACE TO THE REVISED EDITION 


In the eight years and more since the first appearance of How 
to Measure, it has been a matter of satisfaction to the authors to 
note the general acceptance of the two fundamental principles 
on which the original work was based, viz., that the work of 
testing should be in the hands of the classroom teacher and that 
the diagnosis of pupil ability and weaknesses is the chief purpose 
to be served by standard tests. The expert still has his place 
and performs a useful service. But standard tests are too valu- 
able a tool, and too easily used, not to be included in the outfit of 
the general practitioner, the class teacher, the principal, and the 
superintendent, even in systems where no expert can be employed. 

No teacher, principal, or superintendent to-day is fully pre- 
pared for professional work who has not mastered the technique 
of using standard tests. In fact, it is very simple, requiring 
chiefly ability to add, subtract, multiply, divide, and extract the 
square root of whole numbers. However, to insist or to expect 
that a teacher shall not use a test until she can understand all of 
the technique of test construction is as foolish as to insist that a 
woman shall not use a sewing-machine until she can invent one 
or at least understand all of the principles of science underlying 
its construction. Just as we want a sewing-machine in every 
home for use, so we want tests in the hands of the teacher for 
regular use. The comparison is an appropriate one. We agree 
with an eminent authority that ‘the hope of the objective move- 
ment in education is to be realized by each teacher using the 
tests as an aid to instruction, not solely by their application on a 
large scale, usually under compulsion, by the controlling author- 
ities.” (School Review, 27: 749.) 

This classroom viewpoint has been a matter of special com- 
mendation throughout the country. A distinguished authority 
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in the field of measurement writes, “‘For clearness and simplicity 
it is unexcelled. I’ve ordered it for my class this summer.” A 
state supervisor of rural schools writes, “‘With the help of your 
book, a teacher surely should be able to diagnose her difficulties 
and then put the oil where the squeak is. It is a method, as 
well as a textbook.” 

In view of the evident satisfaction among educators with How 
to Measure as it first appeared, the authors consider that their 
best service can be rendered by perfecting, extending, and supple- 
menting the plan and purpose of the original work. 

Another point of special merit in How to Measure that has 
caused much favorable comment is the definite attempt to 
evaluate tests. Crude or poorly adapted test material is little 
improved through standardization. If the original material is 
bad, the final results cannot be good. The requirements of 
fundamental criteria must be met by every test. Help is given 
on this point in the revised edition by a new chapter entitled 
“Criteria of a Standard Test.” Testing is not its own excuse for 
being. Testing is relative and subordinate. Teachers will ap- 
preciate a chapter which sets up standards for a standard test. 

The revised edition adds much new material, particularly in 
the fields of high school tests and intelligence tests. This new 
material has been carefully selected in harmony with the general 
purpose of the book — use by teachers for diagnostic purposes. 

It is more and more evident in education that scientific pro- 
cedure is transforming a trade into a profession, and that diagnosis 
in education is becoming as careful and as reliable as in medicine. 
When present ideals are realized, every schoolroom will become 
an educational clinic, and the child will be the real center of 
instruction. 


, THE AUTHORS 
January, 1928. 
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TESTS IN ELEMENTARY SCHOOL SUBJECTS 


HOW TO MEASURE 


CHAPTER I 
THE NEW ATTITUDE TOWARD MEASUREMENT 


WueEn Dr. J. M. Rice, a little more than twenty years ago, 
published his studies applying scientific measurement to the 
results of teaching, there was a storm of protest by educators 
from one end of the country to the other. It was apparent that 
the educational leaders of the country were not ready to follow 
Dr. Rice’s lead. The present movement started with studies of 
a somewhat different nature, such as Thorndike’s notable study 
on “ The Elimination of Children from the School ” and studies 
by Strayer and Elliott upon school costs. The application of 
scientific methods to these phases of education was received with 
more favor by educators, and the emphasis was gradually shifted 
to the measurement of subject matter through the use of scales 
and standardized tests. Thus, after two decades, Dr. Rice’s 
viewpoint was accepted and his methods improved upon. 

It was fortunate that the first scale for the measurement of 
subject matter was the one in handwriting. The value of 
this scale became apparent immediately, and by degrees stand- 
ards for grade attainment in speed and quality were set up. 
These standards were first developed by practical school men 
through the actual use of the scale! The work of Courtis in 


1 Wilson, G. M., “The Handwriting of School Children,” Elementary School 
Teacher, 11: 540-543, June, 1911, and Freeman, Frank N., ‘Some Practical 
Studies of Handwriting,” Elementary School Journal, 14: 167-179, December, 1913. 
These articles are reported in part by F. Bobbitt in the Twelfth Yearbook of the 
National Society for the Study of Education, Part I, 1913, pp. 7-96. 
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the early stages of the testing movement is notable. He was con- 
nected with a large school system; he had faith and tremendous 
energy. He chose arithmetic as the subject for his pioneer work. 
He did his work thoroughly, constructively, and he made the entire 
profession aware of the results. 

Even so, when it was proposed at the Philadelphia meeting of 
the Department of Superintendence in 1913 that a committee on 
school efficiency be appointed, there was vigorous opposition. 
The proposal was merely for the appointment of a committee, 
yet a decision required a standing vote and carried by a majority 
of only one. The next year, at the Richmond meeting of the 
Department of Superintendence, it was surprising to note the 
change in sentiment. 

The growth that may take place with an individual in a single 
year is well illustrated by the remarks of Ben Blewett, then super- 
intendent of the St. Louis public schools. At the Philadelphia 
meeting, in his usual sincere and thorough way of thinking, he 
was very much disturbed that a group of young men should pro- 
pose the measurement of ‘“childhood,”-“ mother love,” and other 
intangible elements of the educative process. ‘There was, in fact, 
never any intention of trying to measure these elements, but such 
terms were used by the opposition, and it was Ben Blewett’s im- 
passioned appeal against such procedure which had much to do 
with the large vote against the proposal for the appointment of a 
committee on measurement and school efficiency. A year later it 
was generally agreed that the feature of the Richmond meeting 
was Ben Blewett’s confession. He had been made a member of 
the committee appointed at Philadelphia. He had met with this 
committee, fifteen in number, several times during the year, and 
had studied the question earnestly with the other members of 
the committee. He had begun to realize the significance of the 
movement and secured the codperation of Dr. Withers, then of the 
St. Louis College for Teachers, in applying some of the tests in 
the St. Louis schools. The loyal, sincere, whole-hearted manner 
in which Ben Blewett acknowledged his lack of understanding of 
the movement a year before, and his thorough conversion to the 
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advantages of the movement, swept away whatever opposition 
there may have been in the Richmond meeting. From that time 
forward the progress of the movement has been only a question 
of ways and means, and better adaptation to secure the desired 
results. Measurement, the use of standardized subject matter 
tests and intelligence tests, has become an integral part of the 
American public school system. 

It must not be assumed, however, that the work in measure- 
ment in the public schools has been perfected. It has passed the 
first stages. Leaders are convinced. Useful scales and tests 
have been developed. The technique of formulating a test has 
been further perfected and the value of a scientific test 1s better 
understood. We are now far into the second stage of measure- 
ment. We have come to the point of discriminating between 
good and bad tests. Criteria for judging tests have been de- 
veloped. The technique of test validation is being’ perfected. 
Already a few standardized tests have been discarded. 

We are approaching a third stage of development, and that is 
the stage in which the tests shall be thoroughly weighed and 
judged as to the fundamental considerations of curricula making 
involved, whether they are or are not testing desirable school 
products, and whether their use will or will not lead to better 
methods of teaching and better selection of subject matter. In 
this stage the standard tests will be used more and more for the 
diagnosis of the weaknesses of individual pupils, more and more in 
testing the efficiency of methods of teaching. It is in this third 
stage that the rank and file of the teaching profession are neces- 
sarily involved. If the tests are to be of service, not merely as a 
general measure of the efficiency of a school system, but also of 
service to the teacher and for the pupils in the schoolroom, then it 
becomes necessary that the individual teacher shall master the 
details for actually using the tests in her own schoolroom. This 
is not too much to expect if a man well beyond sixty, as was 
Superintendent Blewett, could approach this movement with 
an open mind and accept its benefits after a year of conscientious 
study. 
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While the regular use of measurement in the schoolroom is 
one of the most distinctive marks of a professional viewpoint, it 
is not the only requirement. The leaders of the National Educa- 
tion Association undoubtedly hold the vision of a teaching pro- 
fession that shall be as fully trained and as fully accepted by lay- 
men as is the medical profession at its best to-day. When that 
vision is realized, the teaching of subjects as such will be recog- 
nized as comparable to the selling of patent medicines as such. 
As it is not the medicine but the individual and his ailment that 
must receive first consideration, so it is the child and his needs, 
and not the subject, which must receive the first consideration of 
the teacher. The psychology needed is an individual one. The 
former experiences of the child must be made to contribute to 
new and broader experiences. The testing done must be for 
the purpose of individual diagnosis. In the hands of the pro- 
fessionally ‘equipped teacher, the child becomes the true center of 
school work. 
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CHAPTER. II 
THE MEASUREMENT OF SPELLING 


THERE are at present several spelling tests available. Before 
deciding on which one to select for use, it will be well to consider 
what should be tested in spelling. 

It appears that a person needs to spell only when he writes. 
People are therefore good spellers, for all social purposes, when 
they spell correctly the words which they use in their written 
work, such as personal letters, articles, club papers, compositions, 
school exercises, business notes, and the like. Manifestly the 
words used under such circumstances are the foundation words 
of the English language. The first requirement of a test in spell- 
ing, therefore, is that it be based upon the common fundamental 
words of the English language, or more specifically, upon the 
writing vocabulary of school children and adults. 

What to test. — Much progress has been made in determining 
the fundamental words in the English language. Jones, at the 
University of South Dakota, a few years ago, reported a study of 
the writing vocabulary of grade pupils, based upon 75,000 themes 
written by 1o5o pupils from four different states. When com- 
pleted, it was found that a total of only 4532 different words had 
been used by all these pupils. The largest single vocabulary con- 
sisted of 2812 words, the vocabulary of an eighth grade girl. 
The purpose of this study was to discover the fundamental words 
used by school children. Apparently, it contains also the funda- 
mental words of the English language. 


1 The teacher who wants further help on the value of measurement in education 
should take time to read Chap. XXVI before proceeding with the present chapter. 
The teacher unfamiliar with statistical terms will need to consult Chap. XXV, as 
such terms occur in this and succeeding chapters. For the practical uses of the 
spelling tests, see pages 25-27. 
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Other studies have been made. One of similar character, 
which led to the selection of the rooo commonest words for a 
spelling scale, was conducted by Dr. Leonard P. Ayres. Dr. 
Ayres examined a total of 368,000 words written by 2500 differ- 
ent persons. This was a summary of previous studies. The 
first of these studies included in all about 100,000 words taken 
from standard literary selections. The second was an analysis 
of 250 different articles which appeared in four Sunday news- 
papers published in Buffalo. The third consisted of the tabula- 
tions of 23,629 words from 2000 short business letters. The 
fourth consisted of some 200,000 words taken from the family 
correspondence of 13 adults. 

The Ayres study has the advantage of being based upon the 
words used by adults, and if we assume that the schools must 
prepare for active social participation on the adult level, then 
certainly the Ayres study would be above criticism from the 
standpoint of determining the fundamental words of the English 
language in common use for writing purposes. 

Tidyman, in Connecticut, studied the writing vocabularies of 
school children as shown in spontaneous composition, and on the 
basis of his study selected the second and third thousand words of 
school children. He also showed the grade placement of such words. 

Andersen, in Iowa, analyzed 3723 letters written by adults 
engaged in 35 different occupations in various parts of the state. 
The letters contained 361,184 running words, but only 9223 
different words. The first 14 words with their repetitions were 
found to constitute one-fourth of the total number of running 
words; 77 words made up one-half the running words; and 442 
words comprised three-fourths of the total number. On the 
basis of frequency, Andersen selected the 3087 words most com- 
mon in adult correspondence. 

Many others have contributed to the problem of determining 
the proper spelling vocabulary. .All studies agree as to the sim- 
plicity and small compass of the writing vocabulary. As a result, 
the old dictionary list of 10,000 to 12,000 words is disappearing 
from all progressive school systems.- A word list limited to 3000 
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spelling test from the words of column O and spelled 15 words, or 75 money number arrange 


teady October 
omit teason 
anyway fifth, 


per cent of them, correctly it would be proper to say that he showed 
fourth grade spelling ability. If he spelled correctly 17 words, or 
85 per cent, he would show fifth grade ability, and so on. 
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or 4000 or less, for the grades, is becoming the rule. Spelling is 
a service tool and must keep behind meaning. ‘Time spent in 
teaching children to spell words the meaning of which they do 
not know is worse than wasted. 

In this connection, The Teacher’s Word Book, by Thorndike, 
should be mentioned. It contains the 10,000 most commonly 
used words of the English language as determined by a careful 
summary of the different vocabulary studies. It is arranged for 
ready reference and gives the value of each of the 10,000 words. 
It will aid a teacher in determining whether or not to assign a 
word for spelling. 

Horn’s Commonwealth list of the 10,000 words most common 
in adult correspondence marks a further advance in basic spell- 
ing knowledge. This list supplements and for some purposes 
replaces the Thorndike list as a basic check on words to be as- 
signed for spelling. Horn’s list shows the frequency of words 
in correspondence; Thorndike’s list, the frequency of words as 
met in general reading. 

Any adequate test must be based upon the words of the lan- 
guage that are in common use and fundamental in written work. 

The Ayres Scale. — In undertaking to form a scale for testing 
the spelling of school pupils, the first thing which Ayres did 
was to determine the words which were most fundamental. The 
368,000 words of his study were made up largely of repetitions. 
Fifty different words were repeated so frequently that they made 
up approximately half of the entire list. Ayres had fixed 
upon 1000 words as the number which he should select. In order 
to get the 1000 words, he finally took all words which had been 
repeated as many as 44 times in the entire study. 

The next step was to arrange the different words according to 
difficulty, in order to secure a graded test, or, in other words, a 
spelling scale. To determine the relative difficulty of the words 
in the tooo list, Ayres arranged to have the words spelled by 
school pupils. Fifty lists of 20 words each were constructed, and 
the words included in these lists were pronounced to the pupils 
of the various grades in the middle of the school year in 
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the schools of 84 cities scattered throughout the United States. 
The data secured from these tests gave a total of 1,400,000 spell- 
ings by 70,000 school children. On the basis of these data, the 
1000 words were divided into 26 groups according to difficulty. 
This will be understood by reference to the scale. (See scale 
inserted herewith.) 

Group ‘‘ A” consists of “me” and “ do,” and these words 
were spelled by 99% of the second grade pupils. At the other 
extreme, Group “ Z,” consisting of ‘‘ judgment,” ‘‘ recommend,”’ 
and “‘allege,”’ were spelled by only 50% of the eighth grade pupils. 
The scale is simple, and easily understood. At the top of each 
column is shown the average per cent of the words spelled by 
each grade, except that a report is not made upon any grade for 
percentages below 50. ‘The blank spaces to.the left, however, 
if filled in, would indicate in each case 100% — that is to say, 
the eighth grade pupils spelled all of the words correctly from 
columns A to N inclusive. 

Giving a test.— A good test should be so difficult that no 
pupil in the grade will make a perfect score, and sufficiently 
easy that most pupils in the grade will secure a fairly satisfactory 
score. In selecting words, therefore, to test the spelling ability 
of a particular grade, it would be well to choose the words spelled 
correctly by about 70% of the children of that grade. If pupils 
in the third grade were being tested, the best test would result 
from the use of words selected from column L. A test, in 
order to be valid for individual pupils as well as for the group, 
should consist of at least 20 words. A smaller number of words 
would be equally valid for an entire school system, but the teacher 
will desire to know the standing of individual pupils, and so will 
need to use 20 words for the test. If 40 words were used, the 
results would be more reliable for individuals. 

The tabulations of the scale are based upon tests given by the 
column method. This is the usual method of dictating words 
for pupils to spell by writing in columns. The Cleveland Sur- 
vey shows that the returns from testing by this method differ 
very little from returns secured when the words are used in con- 
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text. Other studies show that the contextual method (includ- 
ing words in complete sentences, the entire sentence being writ- 
ten) gives a slightly lower score. It is recommended, therefore, 
that teachers test by the column method. All that is necessary 
is that the pupils be given sufficient time to write a word before 
proceeding to the next word. The teacher should also be 
accommodating in repronouncing a word when necessary, in 
order to have it understood. Pronounce the words clearly, but 
do not sound them phonetically, or inflect them so as to aid the 
pupils in spelling. Give the meaning of words that sound like 
words with a different meaning and spelling. In case of difficulty 
in understanding a word, the best way to explain it is to use it 
in a simple sentence. 

Scoring the papers. — If there were 30 pupils in the third grade 
class above referred to, that would give a total of 600 spellings. 
Suppose that of these 600 spellings, 480 were correct. Then 
80% of the words were correctly spelled. Referring now to 
column “‘ L,”’ of the scale, it will be observed that the class, as a 
whole, is 7% above the standard of third grade pupils in the 84 
cities which formed the basis for the scale. They are at the same 
time 8% below the standard for fourth grade pupils. Suppose 
that a particular child in the grade has spelled 17 words out of the 
20, — that would mean a grade of 85%. This is better than the 
class average and only a little below the standard for the fourth 
grade. In the same way, the standing of each pupil in the grade 
may be determined. 

In order to see at a glance the condition of her class, the teacher 
will find it worth while to arrange the scores for her grades in a 
distribution somewhat as follows: 


TABLE I. — DISTRIBUTED SPELLING SCORES FOR 30 THIRD GRADE 
PUPILS. STANDARD 73 


60 
I 


80 
is 


BOle. wii =; +, « 
No. of pupils . 


65 | 70 
274 


55 85 


I 


is 
= 


40 | 45 | 50 
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This table means that one pupil made a score of 55, one a score 
of 60, two a score of 65, four a score of 70, etc. This distribution 
emphasizes the needs of particular pupils. If the teacher of this 
particular third grade class can, by special work with the one 
pupil at 55, the one at 60, the two at 65, and the four at 70, bring 
these pupils up to the grade’s standard, her class’s grade will com- 
pare favorably with that of any other locality. 

One of the advantages of the Ayres spelling scale is its simpli- 
city and the ease with which it can be used. Because it con- 
tains the fundamental words of the language and the words on 
which the pupil should place his attention, the changes which it 
effects in the character of the spelling work will be entirely in 
the right direction. To the extent that it does thus direct the 
attention to the proper kinds of words, we may expect that 
scores in particular cities will rapidly become higher than those 
indicated on the Ayres scale. This fact is indicated by the 
returns from the use of the Ayres scale in Boston, after consid- 
erable attention had been given by the teachers to the proper 
selection of word lists. Dr. Ayres himself has recognized this 
possible limitation, closing the discussion of his spelling scale with 
the following words : 

In all such testing, it must be remembered that the present scale or 
any scale for measuring spelling attainment will become increasingly and 
rapidly less reliable for measuring purposes as the children become more 
accustomed to spelling these particular words. In proportion as these lists 
are used for the purposes of classroom drill, the scale will become untrust- 
worthy as a measuring instrument. Probably the scale will have served 
its greatest usefulness in any locality when the school children have mas- 


tered these 1000 words so thoroughly that the scale has become quite use- 
less aS a measuring instrument. 


The Iowa Spelling Scale. — This scale, according to the author, 
Dr. Ernest J. Ashbaugh, has two advantages over the Ayres 
scale: first, it contains a larger list of words, all of which are 
taken from a study of correspondence vocabulary instead of 
combined literature, newspaper, and correspondence vocabulary, 
as in Ayres’ scale; second, the accuracy of the placement of the 
words within the scale is much greater especially for the upper 
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grades. The words were secured from the written correspond- 
ence of more than one hundred schools in the state of 
Iowa, and were tabulated by Andersen. Ashbaugh arranged 
for the spelling of the words by children so as to give them grade 
placement. The accuracy of each word was determined on the 
basis of two hundred or more spellings by children in each grade. 
Thus, more than 650,000 spellings were used in each grade, or 
a total of nearly 4,750,000 in the seven grades. The words were 
then placed in a separate scale for each grade, the scale 
being divided into twenty-five steps on the basis of the normal 
probability curve of distribution. For use of teachers, spelling 
difficulty is indicated in terms of the accuracy with which chil- 
dren spell these words in lists, and has no bearing upon the dif- 
ficulty of learning. 

As the increase in spelling accuracy from grade to grade was 
found to be irregular, the author decided to divide the scale into 
three parts. This permits the repetition of a word, and makes it 
possible to give it a different placement in an upper grade, if 
found necessary. By this means single words, the accuracy of 
which progresses irregularly, are much less displaced when the 
position is determined in terms of only three grades instead of 
seven. Even so, the author states that a number of words are 
displaced one step, and a few two or more steps, since the median 
difference between grades is about two and one-half steps. 
This means, even with the precaution taken, that some words are 
misplaced an entire grade, due to the consolidation. However, 
this is doubtless the most adequate and the most accurately 
determined spelling scale available to-day. 

The total number of words, 2977, is sufficient to form the basis 
of the spelling work in the first eight grades. In its most recent 
form, the scale for each grade from grade two to grade eight, is 
printed separately. The large increase in the number of words 
makes the scale particularly valuable for repeated testing or for 
individual testing. 

Other tests. — For use in the elementary grades the Ayres 
scale and the Iowa scale are the best available scales. It is rec- 
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ommended that the teacher use one or the other of these scales 
for testing individuals or an entire room. For use in secondary 
schools the Teachers College Sixteen Scales (see p. 461) provide 
the best material available. There are, however, many other 
tests and scales available. The most notable of these are the 
Morrison-McCall scales, the Buckingham extension of the Ayres 
scale, the Buckingham scale, the Buckingham-Coxe spelling scale, 
the Courtis Standard Dictation Tests, Form E, the Monroe timed 
sentence test, the Rice test, the Starch test, the Boston minimum 
list, and the Jones One Hundred Demons. Some of these have 
peculiar historical interest. 

The Morrison-McCall Scale.— This scale was especially 
devised in connection with the recent survey of schools in the 
State of New York in order to test an entire room of children at 
one time, even though several grades might be represented. To 
accomplish this purpose it was necessary to select words of vary- 
ing degrees of difficulty. Accordingly, for each scale 50 words 
were selected, ranging from easy words for grade three up to 
difficult words for grades eight or nine. In order to make the 
meaning of the word perfectly clear, and to decrease the proba- 
bility of misunderstanding the word, each word was included in a 
short sentence. Scale A, which appears as List No. 1 in the 
completed scale, which follows herewith, is illustrative. 


SCALE A 
I. run Lhe boy Can yur? too: lee 2 ee 
2. top ‘The. top willispin gr" eee te 
3. Ted My appleisired sia :totiend, SS yee 
4. book I 108k. ay POOR yo... ..0 widen ee aa 
5. sea The $6018 TOUGH <5» nin, fk ek 
6. play I will play with you. . ... . . play 
7; lay Lag the book down “irs 12" See 
8. led He led the horse tothe barn . . . . led 
g. add Add these figures:ie~.. ys). 20 eee 
10. alike These books are alike . .. . . . alike 
II. mine That bicycle is mine. . . . . . +. mine 


1 Words selected from the Buckingham extension of the Ayres spelling scale. 


spelled by 10,500 children. 
children. 


. with 
. easy 


shut 


. done 

. body 

. anyway 
. omit 

. fifth 

. Treason 
- perfect. 
. friend 
. getting 
. nearly 
. desire 
. arrange 


written 


. search 

. popular 

. Interest 

. pleasant 

. therefore 
. folks 

. celebration 
. minute 

. divide 

. mhecessary 
. height 

. reference 
. career 

. character 
. separate 

. committee 
. annual 

. principle 
. immense 
. judgment 
. acquaintance 
. discipline 
. lieutenant 
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Mary will go with you 

Our lessons are not easy 

Please shut the door . 

Has he done the work? . : 
The chest is a part of the body 

I shall go anyway . eid, 
Please omit the next verse . 

This is my fifth trip . 

Give a reason for being late 

This is a perfect day . 

She is my friend 

I am gelting tired . : 

Nearly all of the candy is =e 

I have no desire to go a ae 
Please arrange a meeting for me . 
I have written four letters 

Search for your book . 

He is a popular boy 

Show some inierest in your ee 
She is very pleasant . 

Therefore I cannot go 

My folks have gone away ; 
There will be a celebration to- pe 
Wait a minute . 

Divide this number a a ae 

It is necessary for you to study 
What is your height? 

He made reference to the lesson 


The future holds a bright career for you 


He has a good character . 
Separate these papers 

The committee is small 

This is the annual meeting . 

The theory is wrong in principle . 


The man is carrying an immense load . 


The teacher’s judgment is good 
He is an aquaintance of mine . 
The army discipline was strict 
He is a lieutenant in the army 


List No. 1 was spelled by over 33,000 children. 


T5 


with 

easy 

shut 

done 
body 
anyway 
omit 

fifth 
reason 
perfect 
friend 
tired 
nearly 
desire 
arrange 
written 
search 
popular 
interest 
pleasant 
therefore 
folks 
celebration 
minute 
divide 
necessary 
height 
reference 
career 
character 
separate 
committee 
annual 
principle 
immense 
judgment 
acquaintance 
discipline 
lieutenant 


List No. 2.was 
List No. 3 was spelled by 13,500 
The other lists were spelled by a lesser number. 


The 
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completed scales consist. of eight lists, which are of practically 
the same difficulty. The words chosen are found in the Buck- 
ingham extension of the Ayres spelling scale and in the 5000 
commonest words of the Thorndike Word Book. 

It is evident from the discussion above that individuals are 
not tested very accurately by this scale. But as a quick means 
of testing many grades at one time over a large area, it is recom- 
mended. With the norms established through the New York 
survey, it would be possible for any county superintendent to 
test the grade and high school children of an entire county, and 
thus determine for the county as a whole its comparative stand- 
ing. For more accurate grade or individual testing, a particular 
teacher will need to use a more refined measure, such as the 
Ayres scale or the Iowa scale. 

A state-wide spelling contest. — The Morrison-McCall scale 
grew out of a state survey. Such a survey entails a tremendous 
amount of work, but can be reduced to fair proportions, if 
teachers and superintendents codperate and send in the data 
already tabulated. Such a state-wide contest was undertaken 
in Massachusetts in the late part of 1923. Ninety-two towns 
and cities entered the contest. Seventy-eight sent in returns. 
The grades included in the contest were grades three to eight 
inclusive. ‘Twenty words were chosen for testing each grade. 
Great care was taken to make sure that the words were correctly 
selected from the standpoint of curricular principles. The 
twenty words for grade three were such words from the Ayres 
scale, column L, as also appeared in Thorndike’s first five- 
hundred words. The fourth grade words, with four exceptions, 
were taken from Ayres, column O, and appeared also in Thorn- 
dike’s first one-thousand words. The fifth grade words, with 
three exceptions, were taken from Ayres, column Q; _ they 
appeared, ten of them, in Thorndike’s first one-thousand, ten in 
his second one-thousand. The sixth grade words were chosen 
from step 15 of the Iowa scale for grades four, five, and six, and 
these words appeared in the Thorndike list as follows: five from 
the first one-thousand; ten from the second one-thousand ; five 
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from the third one-thousand. The seventh grade words were 
from step 12 of the Iowa scale for grades six, seven, and eight 
and appeared in the Thorndike list as follows: five from the 
first one-thousand ; five from the second one-thousand; ten from 
the third one-thousand. The eighth grade words were chosen, 
with two exceptions, from step 14 of the Iowa scale for grades 
six, seven, and eight, and in the Thorndike list these words 
appeared as follows: five from the second one-thousand; fifteen 
from the third one-thousand. 

Using twenty words for each grade gave a much more accurate 
test than in the New York State survey where fifty words were 
used as a basis for testing the first nine grades. Figure 1 shows 
graphically the results of the Massachusetts State-Wide Spell- 
ing Contest. Of the seventy-eight towns and cities entered in 
the 1924 Massachusetts State-Wide Contest, six were up to or 
above the standard, which was a spelling accuracy of 73% on 
the words constituting the contest. A careful study of the 
returns indicates that the poor showing is due not to lack of 
time, not to poorly trained teachers, not to poor methods, but 
chiefly to the fact that the efforts of pupils are being directed 
toward words for which they have little use, and many of which 
they do not understand. This means that the spelling work is 
poor because too much is undertaken. If children who have 
reached the eighth grade must be very bright in order to have a 
spelling vocabulary of 3000 words, then evidently the grade spell- 
ing list should not exceed 3000 words. In many places the word 
list for spelling continues on the old basis of something like 10,000 
words. Under such circumstances, it is neither the fault of the 
teachers nor the children that the spellingis poor. It is the fault 
of those who choose the texts or determine the course of study. 

The Massachusetts spelling survey shows that it is possible to 
test an entire state with word lists adapted to the grades and 
large enough to make the testing satisfactory. The procedure is 
illustrative for any large spelling contest or survey. 

Buckingham’s Extension of the Ayres Scale. — Dr. Bucking- 
ham’s extension of the Ayres scale (first available in 1919) con- 
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The numbers at the bottom of the figure refer to the entry 


(Copy for this cut was prepared by Alma R. Parsons, Paul Revere School, Revere, Massachusetts.) ” 


Sy A EE ES EE DS I SS lp 
GS REESE eCSae eT ee EE TS es ET 


Six of the towns or cities were up to standard or above standard. The 


Number of City or Town 


Standard 73%. 


range of correct spelling was from a high of 79% to a low of 38%. 


number of the town or city. 
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Fic. 1. — Showing per cent of accuracy in spelling for the seventy-eight towns and cities entered in the Massachusetts State- 
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Wide Spelling Contest, fall of 1923. 
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sists of the addition of 505 words chosen on the basis of agree- 
ments among spelling books. The words are added, for the most 
part, to the upper end of the Ayres scale. This increases the 
number of words in the columns at the upper end of the scale and 
also extends the scale six steps to the right. The added words are 
not offered as constituting a fundamental vocabulary in the same 
sense as were the original rooo words selected by Ayres. In 
using this extension, therefore, teachers should keep in mind 
that the added words have less value from the standpoint of social 
utility than the tooo original words of the scale. The addition 
of these words, however, makes it possible to use the scale more 
extensively in upper grades and high school. It should be of 
particular value in testing the spelling efficiency of the pupils in 
the high school who are specializing in commercial studies. 

The Buckingham Scale. — The work of Dr. Buckingham in 
evaluating a list of 50 words has to date proved of value chiefly 
in calling attention to the importance of the proper selection of 
word lists, the difference in the difficulty of words, and the meth- 
ods to be used in the further study of words for spelling lists. 
The scale first appeared in 1913, and apparently has not come 
into general use in school testing and school survey work. The 
Ayres scale, which made its appearance a little later, is so con- 
venient and so satisfactory that it has been extensively used by 
superintendents, bureaus of efficiency, and survey committees. 

The fifty words resulting from the Buckingham study are given 
herewith, in the order of their difficulty. These words vary in 
difficulty by even distances, so that the scale, as it appears, 1s a 
step scale. Theoretically it should be used in such a way as to 
determine how far up the scale a pupil can spell successfully. It 
can be used in grades three to eight. 

Dr. Buckingham, in deriving the scale, pronounced all of the 
words to the children in contextual form. In view of other 
studies which have been made, it appears that they could be used 
in column form with results slightly varying and equally satis- 
factory for comparative purposes. Although not in general use, 
the scale is mentioned because of the high quality of the scientific 
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work involved in its formation. 
terms of grade achievement. 
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It has not been evaluated in 


BucxincHam’s Firry Worps ARRANGED IN ORDER OF DIFFICULTY 


I. only 18. beautiful 35. circus 

2. even 19. touch 36. sword 

3. smoke 20. freeze 37. whistle 
4. chicken 21. forty 38. stopping 
5. front 22. instead 39. Carriage 
6. another 23. wear 40. guess 

7. lesson 24. tailor 41. telephone 
8. bought 25. trying 42. choose 
g. pretty 26. minute 43. telegram 
10. nails 27. pear 44. saucer 
11. butcher 28. towel 45: saucy 
12. Tuesday 29. tobacco 46. already 
13. sure 30. whole 47. pigeons 
14. answer 31. button 48. beginning 
15. nor 32. janitor 49. grease 
16. raise 33. quarrel 50. too 

17. cousin 34. against 


Buckingham-Coxe Spelling Scale.— This scale was prepared 
for a special purpose; namely, to measure the effect of the study 
of Latin on the ability to spell. It is adapted to grades seven to 
twelve inclusive. The time for administering it is about twelve 
minutes. The time for scoring ranges from two to four minutes. 
It is not fully standardized. , It is typical of what we may expect 
in the way of specific research tests. The scale is composed of 
fifty words, twenty-five of Latin origin, and twenty-five of non- 
Latin origin. They are alternated in the list. The tests are to 
be given “ only in all English classes, Latin and non-Latin alike. 
All grades, seven, eight, or nine, in which Latin was begun in 
February, 1922.” Papers of pupils who have previous training 
in Latin were to be discarded. It is evident, therefore, that this 
was a test devised for a special purpose. In time it may be 
standardized and made available through the Bureau of Codpera- 
tive Research of the School of Education of Ohio State Univer- 
sity, Columbus, Ohio. 
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The Monroe Timed Sentence Test. — Experiment shows that 
pupils may spell words correctly during a spelling period but mis- 
spell some of them in writing a composition. ‘The difference in 
favor of the dictated spelling ranges from 5 to 10%. ‘This is 
due to the fact that the attention is focused on spelling during the 
spelling period but less so in writing a composition. ‘The timed 
sentence tests are designed to give experience in writing the spell- 
ing words in connected discourse and if possible make correct 
spelling automatic under ordinary life conditions. The tests 
have been constructed with proper regard for scientific proce- 
dure. The Freeman standards for rate in handwriting are used 
as a basis for timing the dictated sentences. ‘This test, at any 
rate, is Monroe’s recommendation for developing a spelling con- 
science. The pupil’s own list of misspelled words is another sug- 
gestion.! Lull has a different suggestion.” The future and more 
extended experimentation must give the answer to this problem. 
The present tendency in spelling is to follow the ordinary method 
of column dictation, using sentences only as necessary to make 
_ the meaning clearer. 

The Rice Test. — It was Dr. J. M. Rice, in his Forum articles 
of 1897, who first began the work of attempting a definite meas- 
urement of spelling. He gave three different tests, the number 
of children examined reaching nearly 33,000. ‘The first test con- 
sisted of 50 words pronounced by the teachers for written spelling 
in the usual manner. The words used were the following: 


furniture beggar breakfast Missouri 
chandelier plumber chocolate Alleghanies 
curtain superintendent cabbage independent 
bureau engine dough confectionery 
bedstead conductor biscuit different 
ceiling brakeman celery addition 
cellar baggage vegetable division 
entrance machinery scholar arithmetic 
building Tuesday geography decimal 
tailor Wednesday strait lead 

doctor Saturday Chicago steel 
physician February Mississippi pigeon 
musician autumn 


1 See p. 24. 


2 See Bibliography. 
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Dr. Rice had some question as to the value of word lists for 
spelling work, recognizing that spelling was useful only as a means 
for recording or communicating thoughts. This is the same 
point which we now recognize in different form; viz. that only 
the written vocabulary needs to be mastered for spelling purposes. 

He gave other tests on slightly different bases, but did not 
arrive at the idea of a standardized scale as we know it to-day. 

The chief objection to the Rice list is that the words are not 
evaluated, and do not form a scientifically constructed scale. 
The words are given uniform values, but are far from being uni- 
form in difficulty. In the Ayres and Iowa scales, the words are 
assigned values according to difficulty. In the Rice test, a pupil 
gets as much credit for spelling an easy word as he does for spell- 
ing a difficult word. 

The Starch Test. — Anyone making use of the Starch test in 
spelling will do it with quite different purposes in mind than those 
for which he uses the Ayres scale. The words were secured by 
taking the first defined word on the even-numbered pages of 
the 1910 edition of the New International Dictionary. Proper 
names, technical words, and obsolete words were discarded from . 
the list. The list, thus reduced to 600 words, was arranged alpha- 
betically according to the size of the words. These were then 
divided into six lists of 100 words each by assigning words in turn 
to the six lists. A test is made by using one of these six lists, 
which are assumed to be of equal difficulty as lists. 

By using words selected at random from the entire English 
language, Starch proposed to test general spelling ability, and 
his tests will be found to be of service in the grammar and high 
school grades, provided the test is not permitted in turn to exer- 
cise an influence upon the teacher in determining the materials 
of the spelling lessons. The influence of the Starch test is surely 
in the direction of the old “ spelling grind ” described by Rice. 
The Starch lists contain such words as the following : 

nunciature conterminous anthropometric 

quarantinable photosphere imperturbation 
Such words are manifestly not suitable for use with grade pupils. 
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The Boston minimum list. — The Boston School Document 
No. 8, 1914, contains a minimum spelling list of 840 words. 
They are well selected, and similar in many respects to the Ayres 
list. However, they have not been evaluated for use as a stand- 
ard test. The document containing this list, and a supplemen- 
tary list of 2525 words, is no longer available ! except in libraries 
of departments of education. It is of interest chiefly in showing 
the tendency to get away from the old type of speller which con- 
tained 10,000 to 15,000 words, selected with little regard for use. 
The California list ? is similar to the Boston list and is constructed 
along similar lines. It is of value for curriculum making in spell- 
ing, but not for testing. 

Jones’ One Hundred Demons. — Dr. Jones has given a list 
of the 100 words most often misspelled by pupils in written work, 
as shown by his study. This list he has designated as the “ spell- 
ing demons.” The list has been widely used for testing, but to 
date it has not been sufficiently evaluated in terms of grade 
standards. The list appeals to children because of its simplicity 
and its known difficulty. If a pupil thoroughly masters this list 
of “‘ demons,”’ he will very probably correct the spelling of most of 
the words which he has been misspelling. Jones did not find 
any pupil among the 1o50 who missed as many as 100 words, 
87 being the largest list for any one pupil. 

The list of ‘‘ spelling demons,” together with their relative 
difficulty as shown by preliminary tests which Jones has sum- 
marized, follows herewith : 


FREQUENCY OF MISSPELLING OF THE JONES 100 DEMONS 


which 321 sald 275 Wednesday 266 break 257 
their 316 been 273 done 263 tear 255 
there 296 Says 273 know 263 February 255 
separate 283 they 271 read (‘‘red’’) 261 laid 252 

hear 280 some 270 piece 260 straight 251 
here 278 any 268 don’t 258 through 250 


1 Replaced by School Document No. 21, 1923, containing a spelling list of 1880 
words. 
2 Bulletin No. 7, Chico State Normal School, Chico, California. 
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half 250 wrote 220 could 196 sure 179 
meant 247 cough 217 ready 196 tonight 174 
just 245 where 216 beginning 195 forty 172 
many 245 write 216 heard 195 since 172 
too 243 buy 212 country 194 once 170 
Tuesday 242 believe 212 business 194 raise 169 
knew 237 coming 212 ache 192 trouble 168 
lose 236 minute 210 answer IgI choose 168 
week 235 busy 209 making 190 color 167 
can’t 234 two 208 always 188 dear 166 
grammar 234 much 206 hour 187 truly 166 
whole 231 enough 206 tired 187 early 166 
wear 230 seems 205 sugar 185 used 165 
every 228 none 203 often 185 friend 164 
instead 228 does 203 writing 184 again 164 
built 225 easy 202 doctor 182 hoarse 162 
blue 224 would 200 very 182 guess 162 
shoes 224 whether 200 though 181 women 161 
won’t 221 loose 198 among 179 having 158 


The pupil’s own list of misspelled words. — The final test 
of spelling is a gradual decrease in the pupil’s own list of mis- 
spelled words. A necessary precaution in this connection is that 
pupils should not consciously avoid good words because they do 
not know how to spell them. They should be taught to use the 
dictionary instead of replacing good words by simpler words which 
they are able to spell. If every child is told to keep a list of his 
own misspelled words and to build up aspelling consciousness with 
the aid of the dictionary, and if he is urged constantly to extend 
his vocabulary and to study the choice of words in order to get 
appropriate and accurate expression, a pupil’s spelling in regular 
written work may be considered as the best and the final test of 
spelling. 

At stated intervals, a pupil should be encouraged to go over 
8 or 10 pages of his written material and determine carefully the 
number of misspelled words. The teacher can help the child in 
doing this. But for the teacher to do it without the child’s help 
has been in general the mistake of the past. In proportion as 
the number of misspelled words decreases, the child is improving 
in spelling. 
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While this test is not scientific, we can conceive of teachers 
making it even more valuable than scientific tests as they are 
frequently used. We do know that the time which a pupil spends 
upon his own list of misspelled words involves no lost effort; 
and that his spelling improves in the same proportion that this 
list is reduced. Indiscriminate drill in spelling, as indicated in 
the Butte, Montana, survey, must be replaced by attention to 
the needs of individual pupils. There were 278 of the Butte 
children, or over 18% of the total, who made scores of less than 
60%, although the total score for the city was 10.3% above the 
Ayres standard. Much time had been spent upon indiscriminate 
drill. 

The practical uses of a spelling scale. — Teachers will find a 
spelling scale of very great use in their regular school work. 
Tests administered under uniform conditions and with a scien- 
tifically constructed scale permit the teacher to compare one class 
with another very accurately. If the fourth grade teachers in a 
city system would agree among themselves to give a test on a 
certain day, they could then come together after the papers had 
been scored and find out, first of all, which room was doing the 
best work. This would be shown, not only by the median score, 
but also by the total distribution which shows the number of 
pupils at lower as well as at higher levels. 

After the teachers have agreed that a certain one of the fourth 
grade rooms has made, all told, the best score in the test, a second 
question naturally arises; namely, what method was used in 
securing these results with your children? ‘This question sug- 
gests the second use which the teacher may make of the scale. 
She can test out different methods in her own room, or the par- 
ticular group of fourth grade teachers to which we have referred 
may separate their rooms into groups of approximately equal 
ability and assign different methods for different groups. Then, 
at the close of a given period — one, two, three, or six months — 
they may again give a test and so determine which methods are — 
most effective. If the teachers have been wise, they have deter- 
mined in great detail how the methods were to be applied and the 
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amount of time to be devoted to the spelling work, so that the 
one thing which is upon trial is the method of presenting the work, — 
such, for instance, as the column method, the contextual method, 
the method of studying at home or in the seat and then testing in 
class, the method of teaching in class with very little testing, 
and various other methods. 

The above paragraph suggests a third point which teachers 
may try out by the use of a scientific scale; namely, the amount 
of time which can profitably be devoted to spelling. Rice, in 
his discussion of the spelling grind, in 1897, showed that the time 
element had very little to do with results. We now know that 
this was because of the character of the spelling lists. When the 
words used in the spelling work with children are unintelligible 
to them, the results will be poor, regardless of the methods and 
the time devoted to the work. But if we assume words with 
correct social values, then a spelling scale may properly be used 
for determining the amount of time which can be spent upon the 
spelling work with greatest profit. 

A fourth use of the spelling scale has. been suggested in asking 
the teacher to make a distribution of the grades. This use is to 
locate the spelling ability of individual children. By doing this, 
the teacher will probably find in her classes a small number of 
pupils who spell so well that it is unnecessary to require them to 
submit to any regular spelling drill. If such pupils are excused 
from spelling drill, being told merely to attend to their own mis- 
spelled words and to use the dictionary when in doubt, and if the 
teacher finds in future testing that these pupils do not lower their 
scores, then she may feel that she has saved their time for.other 
more valuable work without detriment to them, so far as spelling 
is concerned. At the other end of the scale, however, will be 
pupils who spell very poorly, and it is only by use of the scale 
that these pupils can be located with any degree of accuracy. 
Taking these pupils as individuals, or as groups according to 
- their several needs, the teacher can work in a definite manner, 
giving additional time to some pupils without boring others, and 
really follow out the injunction of William Hawley Smith to 
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“ put the oil where the squeak is.” It is quite probable that this 
result of the use of the scale in spelling, as in writing, will in time 
become one of its most valuable contributions. 

Some pupils will make low scores in their spelling work because 
of the lack of general intelligence; others, because of the lack of 
an adequate vocabulary, which can come only from reading; 
others because their attention has never been directed to the diffi- 
culties of words, etc. The teacher will know that she is working 
at the problem in a definite manner, and that she is working only 
with the pupils who need attention. This she has known more 
or less before in a general way, but the use of a scientific scale 
permits her to know it beyond peradventure of a doubt. 

It is not the purpose of the present work to discuss methods of 
spelling. The teacher is directed to other works dealing specifi- 
cally with this problem. The teacher will do well, however, to 
make her spelling work as specific as possible, both as to words 
and pupils. Many words spell themselves and require no atten- 
tion, others are very difficult for large numbers of pupils. It is 
not only necessary to locate the words, but to analyze each word 
to see in what the difficulty consists. In short, drill which is 
general and blind must become specific and intelligent. 

Standard tests and the curriculum. — Spelling is a tool 
subject and drill is its method. The teaching need not be 
formal; it may be interesting and fully motivated. But letter- 
perfect mastery of a limited amount of socially useful material 
is what is wanted. It follows, therefore, that a comprehensive 
test in spelling will cover the spelling curriculum. The lowa 
scale is in effect a grade curriculum, graded and standardized. 
It contains 2977 words and this is about the right curriculum for 
grade pupils. 

The close supporting relationship between testing and curricu- 
lum in spelling (and other tool subjects) is an advantage. It 
simplifies the work for the teacher. When limited to useful 
words, the test-study-test method in spelling has no objections. 
If the scale becomes useless as a means of testing because the 
pupils can spell all the words, that is quite satisfactory, since the 
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words are of the right kind and since, by using the scale, the 
pupil’s attention has been turned from unfamiliar, useless dic- 
tionary words to the words which he will use in his own work. 

In the selection of word lists for the spelling curriculum there - 
will be local adaptations. The Iowa scale is superior for the 
mid-west section of our country. The Tidyman list was prepared 
in Connecticut. The Thorndike Word Book has a slight literary 
bias. But all of these lists will help; the pupils’ own list 
(properly limited by checking with the Thorndike Word Book 
or the Commonwealth list) will largely provide for individual 
and group interests. In any case, the dictionary habit should 
be formed. 

Modification of textbooks. — The measurement movement in 
spelling has had great and valuable influence upon textbooks in 
spelling. Word lists have been reduced and have been made to 
conform to curricular and measurement standards. The Ayres 
spelling scale has been made the basis for spelling work from one 
end of the country to the other. An interesting modification of 
this scale is illustrated by Patterson’s “ Thirty Contests in Spell- 
ing ’’ which are placed in contextual form and based directly 
upon the thousand words of the Ayres scale.!_ It is accompanied 
by instructions for giving the contests, grade standards, and other 
necessary details. 
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CHAPTER III 
THE MEASUREMENT OF HANDWRITING 


THE writing supervisor had given Wilbur a grade of 95. Wilbur 
was dissatisfied. When the supervisor next came to the building, 
Wilbur made known his dissatisfaction, and asked why his grade 
was not higher. The supervisor answered that 95% was a good 
grade, that she never gave 100%, and that there was opportunity 
for him further to improve his work. Wilbur answered that he 
had received 95% from the fourth grade up, and he knew that 
he was writing much better than in any previous grade. The 
supervisor had no conclusive or satisfactory argument. She 
resorted to her authority as teacher, and left Wilbur still dis- 
satisfied. What teacher has not had a similar experience with 
reference to the grade in writing? 

The situation is rapidly changing in the public schools. Writ- 
ing can be definitely measured, and the ratings can be made so 
accurately that the pupils themselves fully understand and appre- 
ciate that justice has been done. This has been brought about 
by the development of scales for the measurement of handwriting. 

If a teacher has not been accustomed to make use of scales and 
standardized tests in her work of grading, she would do well to 
begin with the subject of writing. Writing is one of the mechani- 
cal subjects and one of the most easily and quickly measured. In 
order to avoid confusion on her part, she should study and prac- 
tice scientific measurement in this subject alone until she has 
become reasonably proficient. In time she will want to read 
most of the references mentioned in the bibliography at the close 
of this chapter. As a beginning in this work, particular attention 
is called to the first and fourth references. 

The first scale in handwriting was developed by Dr. E. L. 
Thorndike, of Teachers College. It is based upon general merit 
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in handwriting as determined by the judgment of a large number 
of competent graders. Thorndike’s scale is widely used at the pres- 
ent time, and many think that it gives more satisfactory results 
because the distances between stepsare smaller. It had, originally, 
the disadvantage ! of being mechanically inconvenient, and for 
that reason the Ayres scale has become much more widely used. 

The Ayres Scale. — The Ayres scale is based upon legibility as 
shown by the time required to read the samples. The first 
edition of 1912 consisted of twenty-four samples, eight each of 
vertical, semi-slant, and full-slant style. 

Since 1917, the Gettysburg edition of the Ayres scale has been 
in general use. The name comes from the copy used — part of 
the Gettysburg address. It shows but one slant, is written on 
_ ruled paper, and is accompanied by notes and graphs which set 
standards of speed and quality, and give directions for use. The 
writing specimens of the Gettysburg edition are reproduced on 
pages 32 to 39. The teacher should have a copy of the original. 
It is so convenient in form that it may be placed in the school- 
room, where pupils may compare their handwriting with it at 
any time. This is desirable, and it is recommended that every 
schoolroom in which there are intermediate and upper grade 
pupils should have a copy of the Ayres scale available for pupils 
as well as for teachers. 

Other writing scales. — The discussion in this chapter is based 
upon the use of the Ayres scale, but it is equally applicable when 
other scales are used. Some of the other scales are here briefly 
referred to. 

While it is assumed that the teacher will doubtless use the 
Ayres scale, because of its convenience and availability, yet 
teachers should know of the Thorndike scale, and should appre- 
ciate the fact that it was Dr. E. L. Thorndike who first gave us 
a usable scale for handwriting. 

The Thorndike scale is based upon general merit, as determined 
by the judgment of a large number of competent judges. In 
this respect it differs from the Ayres scale, which is based entirely 


1A defect that has since been remedied in large measure. 
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Fic. 2. — Ayres Handwriting Scale (Continued on pages 33 to 39). The copy shown herewith 
is the so-called Gettysburg edition. 


upon legibility. It is unnecessary at this point to go into the 
discussion of the merits of the two scales. It is agreed that either 
scale can be understood, and will give much better results than 
the old method of grading. Because the Thorndike scale was 
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Fic. 2. — (Continued) 


first developed, and its value was immediately appreciated by 
school men, it was introduced into a large number of school 
systems, and is still retained in many of them.1 


1 For table of comparative values of Ayres and Thorndike scales, see article by 
T. L. Kelley in Journal of Educational Psychology, December, 1914. 
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Fic. 2. — (Continued) 


An outstanding piece of work, and one most valuable for re- 
search students, is the measurement scale for handwriting pre- 
pared by Carl T. Wise and Daniel Starch. In the preparation 
of this scale, the requirements of statistical procedure were care- 
fully observed, and the steps in the scale were extended to a total 
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Fic. 2. — (Continued) 


of twenty, ranging from zero quality at the bottom up to copy- 
book quality at the top. The scale, in addition to paragraph 
samples of writing, contains also, in most steps of the scale, the 
alphabet in capital letters. Students engaged in research work 
in handwriting will find this scale of particular value since it 
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Fic. 2. — (Continued) 


measures smaller differences than are possible on the Ayres scale 
and other scales in common use in the schoolroom. The scale 
will be found helpful to the writing supervisor, or to any teacher 
who has developed an unusual interest in handwriting. 

During the past few years, handwriting scales have multiplied 
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Fic. 2. — (Continued) 


rapidly in all parts of the country. Research directors, superin- 
tendents, and even teachers have found it highly motivating to 
their work to construct a scale locally out of the actual writing of 
their own pupils. This is most commendable. ‘The scale when 
completed appeals not only to the teachers of the system, but 
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Fic. 2. — (Continued) 


also to the children. The usual method of constructing such 
_ scales, where the time for doing so is limited, is to make direct 
comparison with the standard scale in use. 

In New York City, the Lister-Myers handwriting scales are 
used. They were prepared by Professors Lister and Myers of 
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Fic. 2. — (Concluded) 


the Brooklyn Training School for Teachers. They are printed on 
a sheet 24’’ X 26’ and show rankings from go to 20 on the three 
items: form, movement, and spacing. This scale is a good illus- 
tration of a special adaptation based upon the type of writing which 
the supervisors are endeavoring to secure in the particular city. 
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Mr. Peterson, the writing supervisor in Tacoma, has used the 
writing of pupils in the Tacoma schools to construct what he 
calls “ A Plainer Penmanship Scale.” Qualities are arranged 
from 25 to 95, the latter being the quality which the supervisor 
himself writes, and which is seldom equaled by a seventh or 
eighth grade pupil. Under each quality, there is a brief note 
calling attention to defects which account for the low score of the 
particular quality. For instance, under quality 25, the author 
has the following helpful suggestion : 

‘The heavy lines in this sample are due to grasping the pen 
tightly. This is written by a pupil that writes on the side. Pen 
grasping and resting the hand on the side are the first causes of 
finger movement such as this.” 

With help of this kind under each quality, pupils are urged to 
find their defects and to secure the help of the teacher in remov- 
ing them. The author’s emphasis throughout is upon remedial 
instruction. 

Kansas City has a special city scale modeled after the Thorn- 
dike scale. Boston has the Boston handwriting scale. The 
vocational teachers in Quincy, Massachusetts, have constructed 
a scale, and they report that it made a strong appeal to the boys 
and men in the vocational classes. These are typical illus- 
trations in writing scale construction. 

The construction of special city scales is to be especially com- 
mended since it gives to the teachers an unusually fine training in 
statistical work, and gives them confidence in their own ability to 
proceed with such work. 

What to measure. — Ordinarily the teacher will measure only 
two elements in handwriting; namely, speed and quality. By 
speed is meant the number of letters written per minute. By 
quality is meant general merit, or what the teacher indicates 
when she gives a grade in writing. Speed is determined by 
simply counting the number of letters written during a given 
time, usually two minutes, and reducing to the one-minute basis. 
It is quality or general merit which is measured by the use of the 
writing scale. These terms are relatively simple, and their sig- 
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nificance will appear during the further discussion. It is just as 
well for the teacher to begin by giving a regular test, and in this 
manner to apply herself to the work of mastering the details of 
grading and evaluating papers in handwriting. 

Giving the test. — In order to make the test valid for compara- 
tive purposes, uniform conditions must prevail. The rules of 
the game are simple, and the teacher should follow them care- 
fully, since it is only in this way that valuable comparisons will 
be made possible. ‘The directions for tests in handwriting are so 
generally standardized at the present time that comparison is 
possible, not only within the class, but one room with another and 
even one school system with another. The invariable aim is to 
secure results in such form as to make them easily comparable 
_ with like results obtained elsewhere. The rules are as follows: 

1. The copy must be simple enough for second grade pupils. 
While it is not necessary to use the same copy each time, it should 
be similar in difficulty. A copy which has been much used is the 
line: ‘‘ Mary had a little lamb.”’ Others have used the entire 
first stanza of this selection. Another copy which has been used 
is “‘ Sing a song of sixpence, a pocket full of rye.” The idea is to 
have a simple, easily understood copy, which will not deter the 
pupil in his speed test. Some tests have been given with copy 
which was too difficult, making the results in speed unsatisfac- 
tory for comparative purposes. 

2. Before the test is given, the copy should be memorized 
by all of the pupils. The purpose of the test is to determine 
speed and quality of handwriting. If the pupil must stop and 
think, he falls behind in speed. In one survey a rather difficult 
copy was placed in the hands of the pupils. They were instructed 
to write the copy, repeating the same during the period of the 
test. The results were so unsatisfactory that speed was not 
reported upon by the survey committee. In addition to having 
the copy committed, it is a good plan to place the same upon the 
blackboard at several different places, so that any pupil who does 
happen to forget for a moment may reassure himself by a glance 
at the copy. 
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3. The time for the test should be exactly two minutes. In 
order to make sure that all pupils start together, it is well to 
rehearse the details before actually starting the test. This makes 
sure that all pupils understand, clears away any confusion, and 
so secures the test papers in reliable form. 

4. Everything should be in readiness for the test before the 
pupils begin. This means that every pupil must have paper, a 
good pen, ink, and the copy committed. In order to make sure 
that all have pens, it is well to ask every pupil in the room to 
hold up the pen (or pencil, if used in second or third grade). 
Since the teacher will want to use the results of the test for the 
benefit of individual pupils, it is well at this point to place certain 
items at the head of the paper. The usual items are — name, 
grade, building, city, and date. If for any reason it is desired to 
make the test impersonal, these items may be omitted, or placed 
on a separate card with a number scheme as a key. 

5. When all is ready, the teacher gives some simple directions. 
“Write as well as you can at your usual speed, using the follow- 
ing copy: ‘ Mary had a little lamb.’ Write the copy again and 
again until I say ‘stop.’ At the command, stop at once, even 
if in the middle of a letter.” After this explanation has been 
given the teacher says, ‘‘ All in position. Dip the pens. Pens 
pi Begins: 

6. In exactly two minutes, pupils should be given the order 
to stop, and required to place their pens on the desk. 

7. At this point the teacher may save herself considerable work 
by having the pupils count the number of letters in the copy. It 
is suggested that pupils place this number below the copy to the 
right, using pencil for the same, and then divide the number by 
two, thus reducing the score to a one-minute basis; as, 146 + 2 
= 73. The papers may then be collected in the usual manner. 

Scoring for speed. — The speed is calculated in terms of the 
number of letters written per minute. The test is given over 
a two-minute period in order to reduce the error. Some exam- 
iners have used other units, as three or four minutes, but evidence 
is not at hand that the results have been improved. In the first 
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report upon speed in handwriting,’ two minutes was made 
the basis of the test, and this unit has quite generally been used 
in later tests. The practice is common, also, of reducing to the 
one-minute basis, thus making comparison easy. 

The speed measurement is secured by counting the letters in 
the pupil’s copy and dividing by two. Although the pupils have 
been asked to count the number of letters, the teacher should 
carefully check the results. The teacher may reduce her work 
by knowing the total number of letters in the copy used, mul- 
tiplying by the number of repetitions of the full copy, then adding 
the extra letters. Suppose a particular pupil has written the 
copy, “‘ Mary had a little lamb,” eight times, and has written 
the first three words the ninth time. The teacher in figuring the 
number of letters will multiply 18 by 8 which gives her 144 and 
then add the number of letters in the three words, — “ Mary 
had a,” namely, eight. This gives a total of 152 letters. Divid- 
ing by 2 she gets the pupil’s score, 76 letters per minute. In case 
the teacher gets a result different from the pupil’s result, the same 
should be placed in the lower right-hand corner, the pupil’s figure 
being crossed out. This completes the scoring of the papers for 
speed. 

Scoring for quality.— The teacher will be surprised how 
quickly she can learn to grade papers by using the Ayres scale. 
While it is helpful to have a demonstration and some practice in 
a teachers’ meeting, this is not at all necessary, and the teacher 
who is patient and willing can train herself very quickly to use 
this scale and to secure satisfactory results. The teacher should 
give herself preliminary drill of at least two or three hours. If 
this drill is divided into half-hour periods, and continued during 
a considerable part of a week, the teacher will become reasonably 
uniform in grading papers, and will feel competent to score the 
papers from the test in her room. At this point it would be well 
for her to consult an expert, in case one is available. This expert 


1 Wilson, G. M., “The Handwriting of School Children,” Elementary School 
Teacher, 11: 540-543. 
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by a little observing and advising will correct any marked defect 
or bias — such as a uniform tendency to grade too low or too 
high. In the absence, however, of a teacher, a supervisor, or a 
superintendent, in the system, who can give this expert help, a 
teacher need not be deterred. She can master the details, work- 
ing entirely alone. 

Directions for grading a sample, while not uniform, are 
planned with the common object of helping the teacher to locate 
the specimen on the scale which most nearly corresponds in merit 
with the pupil’s copy. Apparently the best way to do this is 
to glide the pupil’s copy back and forth underneath the scale, 
comparing it with one sample after another in the scale until a 
decision is reached as to which sample most nearly corresponds 
with the pupil’s copy. The teacher will frequently have diffi- 
culty, and especially where the pupil’s copy is better, for example, 
than 50 on the Ayres scale, but not as good as 60. Some scorers 
recommend the use of intermediate units in such cases, permitting 
the teacher thus to indicate 54, 56, or whatever the proper value 
may appear to be. Practice on this point varies. If the number 
of papers to be scored is not too large, intermediate values may 
be used. 

The score for quality when determined upon should be placed 
in the upper right-hand corner of the paper. 

Accuracy of scoring. — While the teacher trained in the use 
of a writing scale will be more consistent in her marking than if 
she did not use such a scale, yet it is generally agreed that cer- 
tain precautions should be taken. The chief of these is that the 
teacher should train herself in the use of a writing scale. If 
possible, she should have the help and guidance of someone who 
is competent and accurate in the use of the scale. Without 
help from someone else there may be a constant error or bias 
which will not be corrected by self-training. 

A second precaution which the teacher may take is to post the 
scale in such a way that it will be available, and will be used 
by the pupils. The untrained teacher may fear this sort of 


~ 
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competition, but if she has the right spirit, and has cultivated 
codperation among her pupils, she should not hesitate to do this. 
She may indicate that the use of the scale is an experiment on her — 
part, asking the codperation of the pupils. Properly handled, 
the pupils will respond, and thus under favorable circumstances 
she will get the necessary checks and criticism. 

Teachers who have experimented with pupil rating are thor- 
oughly pleased with the results. They soon learn to score fairly 
accurately, and, in any case, their codperative attitude is a help 
to the teacher. One junior high school teacher not only had 
her pupils score their papers, but asked them to tell her what 
they thought about pupil scoring. The following is a typical 
response: ‘‘ If a person scores his writing, he gradually begins 
_ to note his errors and to improve his writing by getting rid of the 
errors. He becomes careful in his habits, and I am inclined to 
think that this will make him more careful in all of his habits of 
daily life.” The final remark about habits carried over to daily 
life is interesting in this connection as it shows that the pupils 
were quite well pleased with their work, and were willing to use 
ingenuity in justifying it. 

A recent experiment contained a comparison of one-judge rat- 
ings with three-judge ratings on the same sample. The ratings 
by three judges showed a superiority. The result of using three 
judges was to reduce the error about one-third. This, therefore, 
suggests a third precaution which the teacher may make. She 
may join with other teachers so as to get more than one judge to 
rate the samples. ‘Three or four teachers thus coéperating with 
each other, and all judging the samples, will reduce considerably 
the error until they have secured the necessary training to make 
accurate judgments. 

There is no denying the fact that partially trained teachers 
will not be very accurate in their ratings. A single sample rated 
by 245 partly trained judges ranged from a score of 30 to a score 
of go on the Ayres scale. The complete distribution of judgments 
is shown in the following table. 
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TABLE 2. — HANDWRITING ScoRES ASSIGNED TO ONE SAMPLE BY 
245 JUDGES USING THE AYRES SCALE 


SCORE FREQUENCY 
S05. a sea Ones I 
AQIS. A es Dee eet 28 
RO giicd. wate uoiars emcees 56 
oo ie eee oN 50 
‘po ee ey Eee ee 71 
0 ie re Pein fe ne 27 
Os ah et Se «2 2 
iG) ce ae, aap oe 245. 
DIBA Styne ee eee 61.47 
Standard deviation . . 12.96 


In view of these data and similar data from other studies, begin- 
ners should take all known precautions for securing accuracy in 
scoring. Practice is the price of accuracy. 

Recording the scores.— From the beginning the teacher 
should acquire the habit of distributing her scores, showing both 
speed and quality on a single sheet. This will be found exceed- 
ingly helpful. Table 3, which follows herewith, shows such a 
distribution for a sixth grade. By reference to this, it will be 
seen that of the 33 pupils in the grade, 2 are writing at quality 20 
(see totals at the bottom of the table), 4 at quality 30, 5 at quality 
40, 8 at quality 50, 8 at quality 60, 5 at quality 70, and 1 at 
quality 80. The middle? score on the basis of quality will fall 
therefore in the group of 8 at 50 and this is noted below as the 
median quality. 

The totals for speed are indicated in the right-hand column. 
It is observed that the median speed falls between 51 and 60. 
In this particular case, however, the teacher has determined 
the exact median for speed, and it is recorded below as 56. To 
determine the exact median for speed all that is necessary is to 


+ See explanation of middle score, or median, p. 534. Since there are 33 papers, 
the middle score in this case will be that of the seventeenth paper from either end. 
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TABLE 3. — DISTRIBUTION OF SCORES FOR A SIXTH GRADE 


20 30 40 50 60 70 80 90 TOTALS FOR 


SPEED 
I> 20 
Coes as wis | TL I 2 
eae Mec. vital ts I I I I 4 
REO ot eo TE I 2 2 I 7 
Si O08 Lisl). I I gas ire8 I 8 
61— 70 I 2 2 y) 
71-580 I iu I 2 
8I- 90 I I 
GIST OR mere i 5 I I 
IOI—120 
I2I-140 
- I41-160 
161-180 
Ree JOOS 1 See 5 
Totals for Quality .| 2 | 4 | 5 Sao wars I ae 
Median Quality — 50 Median Speed — 56 


arrange the papers in order, from lowest to highest on the basis 
of speed, then count in to the middle paper. In this particular 
case the middle paper would be the seventeenth one from either 
end, and it appears that the seventeenth one had a speed of 56 
letters per minute. 

Standard scores. — With the scores fully tabled, the teacher’s 
next question naturally is, ‘‘ How does the writing of my pupils 
compare with others, and what are the standards? ”’ She won- 
ders if sixth grade pupils should show a range in quality from 20 
to 80, and if a median quality of 50 is too low. In speed she 
notes that they are distributed from less than 30 to nearly too. 
This means that some of the pupils are writing three times as 
rapidly as others. How rapidly should they write? So far as 
known this question was first raised only a few years ago, and at 
that time a tentative standard for speed was indicated on the 
basis of results from a single city system. 

Now, however, it is possible to indicate a standard based upon 
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results obtained from all parts of the country, and to indicate 
rather definitely how well pupils in any particular grade should 
write. 

Table 4, given herewith, shows the median attainment in speed 
for Cleveland, Kansas City, Denver, South Bend, fifty-six cities 
combined, Brookline, Newton, the Missouri Training Schools, 
over 33,000 Iowa children, and 6000 Kansas children. 


TABLE 4.— MEDIAN ATTAINMENTS IN SPEED! (LETTERS PER 


MINUTE) 

GRADES 1 2 3 4 5 6 7 8 
tec EVOIANG Yo Gel, | ot 60 | 70 | 76 80 
2. Kansas City (May, 1915). §3 | 64 | 69 | 76 | 46.5 
2, Denver survey”... 4. 36 | 50 | 54 | 63 | 66 69 
4. South Bend (May). . . 33 | 48 163 | 97 1 82+) -o3 Spares 
5. Freeman’s 56 cities? . . 31 | 44 | 51 |.59 | 63 | 68 73 
Gp Brodriing 4 0h) ike ts) OR OP Vid Baie = 98 
PREM ee se esa re 73 | 85 | 94 | 102 
8. Missouri Training Schools 80° | 92 | 92 | 102 
9. Iowa, 33,569 children . .| 29 | 39 | 50 | 62 | 65 | 73 | 75 76 
10. Kansas, 6000 children® . SF SS pf Sa Opa iOy 3 ars 73 


From this table it will be seen that sixth grade children from 
different parts of the country are averaging from 63 up to 92 
letters per minute. It should be noted, however, that the 82 for 
South Bend is a May average and was secured by special atten- 
tion after atest given earlier in the year had shown the need for 
improvement. It is apparent, then, that the particular sixth 
grade shown in Table 3 is quite definitely below standard, if we 
take as a basis the performance of other sixth grade children 
throughout the country. In this connection, it may be well to 
note proposed standards made by men who have given consider- 
able thought and attention to the subject. 

1 Decimals largely omitted. 

* Fourteenth Yearbook of the National Society for the Study of Education, Part I, 


p. 63. 
3 Seventeenth Yearbook, Part II, p. 83. 
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TABLE 5.— STANDARDS PROPOSED FOR SPEED IN HANDWRITING 
(LETTERS PER MINUTE) 


GRADES 2 3 4 5 6 qT 8 


Bhecmian teres Se 6 a 8 56 65 72 80 go 
ee neiees f Rt ots ame at aT 38 47 ay 65 mB 83 
fehar eS gee ee ee pera eee 44 56 64 42 76 80 
Cnuriidenp cerry. yateu’ 2 le 80 79 78 81 78 80 


Tables 4 and 5 will give plenty of opportunity for comparison 
with actual performance and with proposed standards, to enable 
the teacher to judge of the writing in her own room. It appears 
that the median speed of 56 letters per minute for her sixth grade 
is lower than the sixth grade median of any system appearing 
in Table 4, and indicates that the teacher should increase the 
speed of writing in this particular grade. She should at least 
aim to reach 63, the average of Freeman’s 56 cities, the average 
also for Denver and the lowest sixth grade median appearing in. 
Tables 4 or 5. 

Standards for quality. — In measuring quality for comparative 
purposes it is necessary to use one of the standard scales of hand-: 


TaBLE 6.— MEDIAN ATTAINMENTS FOR QUALITY IN HANDWRITING 


(AYRES) 

GRADES 1 2 3 4 5 6 7 8 
Groene Se ee 44 46 iy ae Ke 
Wieecianeet Sei.) be eG -% 45 48 go 5s 
TEN) ey aay 2 fs A0L SI 35 43 ors sy 
Newton. . aan 48 51 5° | 53 
South Bend (May) . Han tigi 45 | 49 | 49149 | 53° 1.56 | 54 
Missouri Training Schools : | AI 42 45. | 47 - 
ievemedian 9 2) Gs 28 + 36° | 40 | 4a 40 52 57 | 61 
Freeman, s6'cities*. . . AOA TOaG ASO Gee RAs Wr sor 63 


1 Fourteenth Yearbook of the National Society for the Study of Education, Part I, 
p. 76. 

2 Fourteenth Yearbook of the National Society for the Study of Education, Part I, 
pp. 63 and 76. 
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writing. Not all studies in the measurement of handwriting have 
made use of the Ayres scale, but Table 6, on page 49, shows 
several returns in the Ayres scale and will permit comparison. 

It will be observed from this table that quality in handwriting 
for the sixth grade has ranged from 42 in the Missouri T raining 
Schools to 54.5 in the 56 cities reported by Freeman. It appears, 
therefore, that the particular sixth grade reported in Table 3 
is writing better than the sixth grades in the Missouri Training 
Schools, Brookline, Cleveland, and Denver, but not so well as 
those in South Bend, Newton, Iowa, or Freeman’s 56 cities. 

The standards for quality proposed by Freeman, Starch, Ayres, 
and Courtis are as follows: 


TABLE 7.— STANDARDS PROPOSED FOR QUALITY IN HANDWRITING 


—0—0—0—0$90 0 Se 


GRADES 2 3 4 5 6 7 8 
Peet em eg RE ye 56) 7) ee 59 | 64 70 
Spends Chee ory £0) 1S 85h he 33 a4 43 47 53 57 
BRR Te ge og neg ag | TS 42 46 50 54 58 62 
OER ae oe Sted, tt ge 45 50 55 60 | 65 70 


It will be observed that the particular sixth grade (see Table 3) 
writes better than the standard indicated by Starch, but it is not 
up to any of the other standards indicated in Table 7: 

Graphic representation of standards. — A graphic representa- 
tion is convenient for reference and frequently appeals to chil- 
dren. A successful sixth grade teacher placed on a large card 
board for use in her room a copy of the Ayres graphic representa- 
tion of standards as shown in Figure 3. She explained it to the 
pupils and then hung it on the wall just above the copy of the 
Ayres handwriting scale. It added interest and led to further 
graphic work in the representation of pupil scores and progress. 

Social standard of writing. — In attempting to set up stand- 
ards, there is one danger which school people are likely to encoun- 


1 Fourteenth Yearbook of the National Society for the Study of Education, Part I, 
pp. 63 and 76. 
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Fic. 3. — Graphic representation of Ayres’ Standards for Rate and Quality in Handwriting. 


ter, and that is the danger of considering writing as a school 
exercise, wholly apart from the social and business demands of 
life outside the school. In the last analysis it is this latter which 
should determine the proper standards. While it is difficult to 
get at the standards required by society, there are at least 
some evidences of social standards of handwriting. Ayres has 
constructed a special handwriting scale for the Municipal Civil 
Service Commission of New York City. On the basis of this 
scale, the Commission considers that applicants pass in hand- 
writing if they make a grade corresponding to quality 4o of the 
Ayres public school scale. Where handwriting is a special 
requirement a grade equal to quality 50 is required. These 
standards are lower than the Freeman standard for the sixth 
grade, and correspond fairly well with the Starch standard. 
However, sixth grade pupils will be in school two years longer, 
and under the present régime will write and continue to improve 
their writing for two years. This naturally raises the question 
as to whether the school standard for handwriting is not an arti- 
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ficial one, whereas it should be based directly upon the demands 
of society. | i 

There is additional evidence on this matter, as reported on 
page 24 of the First Iowa Elimination Report, as follows: 


One hundred graduate students of Teachers College wrote at a median 
quality less than 50. Three hundred Indiana teachers in Perry, Green, and 
Ripley counties wrote at median qualities less than 50. One hundred 
inquiries for help received by the Social Service Bureau of New York City 
showed a median quality less than 50. One hundred applications for posi- 
tions ranging from $10 a week to $5000 a year, received by the Social Service 
Bureau of New York City, showed a median quality of 60. Signatures on 
too bank checks showed a median quality of 41. Two hundred fifty-six 
signatures on a hotel register showed a median quality of 41.1. 


It appears from the above that the adult social standard is fully 
satisfied by a quality of so for practically all purposes. Even in 
the case of applicants for positions, where there is a special incen- 
tive for good writing, the median rises only to 60. On the basis 
of social usage, therefore, it appears that a quality of 60 on the 
Ayres scale should be accepted as satisfactory for any grade of 
school work, and that when pupils have attained a quality of 60, 
with reasonable speed, they should be excused from further writ- 
ing drill unless a pupil voluntarily chooses to continue. It will be 
observed from Table 6 that most seventh and eighth grade 
medians fall between 50 and 60. A quality of 60 therefore 
appears reasonable and attainable for upper grades. A higher 
standard except for special commercial positions is artificial and 
unreasonable. 

The above conclusions are reinforced by a study of the hand- 
writing of 1053 non-vocational persons by Koos.! His conclu- 
sions are: 


To write better than 60 is to be in a small minority (13.5 per cent of 1053 
cases) as concerns handwriting ability. Moreover, four-fifths of 826 judges 
consider the quality 60 adequate with a generous majority approving quality 
50. In the light of these facts, it is difficult to see why, for the use under 
consideration (non-vocational correspondence), a pupil should be required to 


* Koos, I. V., ‘The Determination of Ultimate Standards of Quality in Hand- 
writing for the Public Schools,” Elementary School Journal, F ebruary, 1918, 18: 422. 
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spend time to learn to write better than quality 60. There is even considerable 
justification for setting the ultimate standard ai 50. 

From the facts that have been presented touching the ability in hand- 
writing of persons engaged in various occupations, it seems to the writer 
that the quality 60 on the Ayres Measuring Scale for Adult Handwriting. . . 
is adequate for the needs of most vocations. 


The social demands for speed in writing have not been deter- 
mined in any authoritative manner. Where extreme speed is 
necessary, long-hand writing is being replaced by better methods. 
This replacement is limiting the vocational demands for hand- 
writing. Ordinary social and business demands are probably 
met by a speed of 60 or 70 letters per minute. It would seem, 
therefore, that a teacher who brings her pupils to a quality of 60 
and a speed of 60 has prepared them to meet the handwriting. 
demands of society. Many pupils, because of special interests 
or superior abilities, will prefer to go above this, easily meeting 
the extreme social demands where handwriting of superior qual- 
ity is required. ; 

Diagnostic scoring. — When the sixth grade teacher has dis- 
tributed her scores as shown in Table 3, and has decided what 
should be considered a reasonable standard in speed and quality 
for sixth grade pupils, her next question is how to remedy the 
situation for the pupils who are below standard in speed and 
quality. Studies have indicated that merely extending the 
time for the writing work will not solve the problem. In fact, 
there is much evidence that children write too much and fall into 
careless habits for that reason. The story of how to remedy the 
defects is a long one, and will not be taken up fully in this dis- 
cussion. The teacher is referred to other sources, particularly 
to The Teaching of Handwriting, by Frank N. Freeman. There 
are certain phases of the work of remedying defects, however, 
which have been subjected to definite measurement. 

Freeman has constructed a series of writing scales or charts, 
based upon the most common defects of the pupils’ writing. 
These scales or charts deal respectively with — 1, Uniformity 
of slant; 2, Uniformity of alignment; 3, Quality of line; 
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4, Letter formation; 5, Spacing. Each chart contains three 
qualities of excellence, illustrating good, average, and poor 
qualities of handwriting from the standpoint of the characteris- 
tic dealt with in the particular chart. 

The teacher who is especially interested in writing, and 
especially the writing supervisor, will find it worth while to make 
use of Freeman’s analytical charts. By carefully selecting 
samples of the pupils’ writing she can for her own use make up 
charts similar to the Freeman charts, thus having available for 


showing to the pupils samples that illustrate desirable and | 


undesirable features under uniformity of slant, uniformity of 
alignment, etc. 

Table 8, given herewith, should prove especially helpful, as it 
indicates the causes for the various defects. The teacher and 
pupil should work together in applying this table to the pupil’s 
writing. If a pupil is writing with too much slant, the teacher 
will do well to study the pupil in the light of the five suggested 
causes. It may be a matter so simple as having the paper in 
the wrong position — and so with other defects. It isa matter of 
studying the situation with the particular pupil, analyzing the 
defect, finding the cause, and helping the pupil to apply the 
remedy. 


TABLE 8.— ANALYSIS OF DEFECTS IN WRITING AND THEIR 
Causes ! 


DEFECT CAUSES 

1. Too much slant . . . . (x) Writing arm too near body. 
(2) Thumb too stiff. 
(3) Point of nib too far from fingers 
(4) Paper in wrong position. 
(5) Stroke in wrong direction. 

2. Writing too straight . . (1) Arm too far from body. 
(2) Fingers too near nib. 
(3) Index finger alone guiding pen. 
(4) Incorrect position of paper. 


* Freeman, F. N., The Teaching of Handwriting, in the Riverside Educational 
Monographs, page 72. Published by Houghton Mifflin Company. (By special 
permission of the publishers.) 
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DEFECT CAUSES 


3. Writing too heavy . . . (1) Index finger pressing too heavily. 
(2) Using wrong pen. 
(3) Penholder too small diameter. 
4. Writing too light . . . (1) Pen held too obliquely or too straight. 
(2) Eyelet of pen turned side. 
(3) Penholder too large diameter. 
5. Writing too angular . . (1) Thumb too stiff. 
(2) Penholder too lightly held. 
(3) Movement too slow. 
6. Writing too irregular . . (1) Lack of freedom of movement. 
(2) Movement of hand too slow. 
(3) Pen gripping. 
(4) Incorrect or uncomfortable position. 
7. Spacing too wide . . . (1) Pen progresses too fast to right. 
(2) Too much lateral movement. 


The Gray score card. — The teacher interested in the diagnosis 
of pupils’ defects will find a special interest in the analytical 
score card for handwriting, developed by Dr. C. Truman Gray of 
the University of Texas. It is indicated on page 56, Figure 4. 
Gray’s score card is in many respects more complete than the 
detail of defects listed by Dr. Freeman. | 

Teachers who have used the Freeman and Gray analytical 
score cards and who have also secured the codperation of the 
pupils in their use find that they are very helpful. The samples 
that are shown on page 58 were scored by a third grade teacher 
with the help of her pupils, as shown in Table 9. This table 
shows the application of the Gray score card to the three samples 
shown in Figure 5. The first column shows the perfect score. 
Samples 1, 2, and 3 have, respectively, scores 94, 83, and 58. 
Sample one has been cut on slant, alignment, the spacing of 
letters, and the formation of letters. Sample three shows poor 
work and justifies the many cuts throughout the card. The 
advantage of this careful analysis is that pupils become conscious 
of their particular defects, and so can work definitely toward 
their elimination. 

The teacher will do well to enlist the pupil fully in the attempt 
to improve his writing. For the most part, the pupil simply 


STANDARD SCORE CARD FOR JUDGING HANDWRITING 
(Devised by C. Truman Gray) 


PAT tk oe wore ae thee, ARG caus roe Daler A eva ess ae see Cea 
ISTGUG. 2 Let; oe ete aes DOOM ao, Scie pach Te Le eee 
Teacher 


Po ee TE OTR I 8 he, Oe OE SIS eye F) Seis ial Wy Pie ee OT Se tas BO Se es dive Ne ar Bn eae Ce 


PERFECT 
SCORE 
1)/2/3/4|/5/6/7)|8/ 9 |10/11/12/13/14/15|Erc 
tr, (Heaviness 2 v. 3 
Sean oe Se 2/33, 5 
Uniformity 
Mixed 
ate 67 ee a i 
Uniformity 
Too large 
Too small 
4. Alignment .. 8 
5. Spacing of lines . 9 
Uniformity 
Too close 
Too far apart 
6. Spacing of words II 
Uniformity 
Too close 


Too far apart 
7. Spacing of letters 18 
Uniformity 
Too close 
Too far apart 
8. Neatness . . . 13 
Blotches 
Carelessness 
9. Formation of 
letters . .| (26) 
General form . 8 
Smoothness . 6 
Letters not 
closed 5 
Parts omitted 5 
Parts added 2 


Total score. 100 


Fic. 4. 


TABLE 9.— THE RESULTS OF PUPIL AND TEACHER COOPERATION IN 
APPLYING THE GRAY SCORE CARD TO THE ‘THREE SAMPLES 
SHOWN IN FIGURE 5 


_ SCORE FOR EacH SAMPLE 


PERFECT 
SCORE 
1 2 3 
Rem PLPUTITIOSS 526 ge os) YeREen ee Ry E. 3 3 I 
Sees has) ORS. Gute ial ke) G 4 3 
Uniformity 
Mixed 
ELE Seid eit esi as ali Poy ae bee " 5 a 
Uniformity 
Too large 
Too small 
Brave Nuen ment = ern le See 8 6 | 2 2 
inrn a CONES GLE a ee ae eet 9 9 8 5 
Uniformity 
Too close 
Too far apart 
One apacuie OL WoOrds: 64s ss II ri Ke) 8 
Uniformity 
Too close 
Too far apart 
7, spacing of letters 7.9." s 2. 18 16 14 9 
Uniformity 
Too close 
Too far apart 
POU aie BS ae eed one ee 13 is 13 ‘| 
Blotches 
Carelessness 
Oe pcrmaon Of fettera. 145026) (25) (24) (19) 
General form . 8 ¥ 6 4 
Smoothness 6 6 6 3 
Letters not closed 5 5 5 2 
Parts omitted . 5 5 5 5 
Parts added 2 2 2 5 
LOLs SCO eum irs ae ye | Shox 94 83 58 
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knows that his writing is poor. He doesn’t know why it is 
poor, and he is given no help in applying proper remedies. 
If he realizes, for instance, that it is a question of slant, or of 
uniformity in spacing, or uniformity in height, or neatness — 
that is, if he can be made to place his attention upon some par- 
ticular defect and work toward the correction of that defect, he 
can feel that he is working toward some definite end and not 
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ie At wel “Latteetarys 
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SS I Sr 5 EERIE Ot: 
Fic. 5. — Showing third grade specimens of writing scored by the use of the Gray score 
card, as shown in Table 9. 


merely drilling aimlessly upon writing. The teacher’s business 
here is to teach, not to scold, not to find fault. The teacher may 
not find it advisable to use the Gray score card, so far as actually 
scoring the pupils’ work is concerned, but she can use it along with 
Freeman’s suggestions in discovering with the pupil the defects 
which need remedying. In time the teacher may be able to con- 
struct a chart showing letter defects similar to Freeman’s, but 
made up entirely from work of her own pupils. Freeman’s chart ! 
shows the correct form of a letter, together with the usual defects. 
It will help to furnish an answer to the pupil’s ‘‘ Why,” when 


1 The Teaching of Handwriting, p. 135. 


OO °—,0606CGC6C CC 


The Measurement of Handwriting 59 


he asks why he was marked down in writing. All pupils appre- 
ciate being treated with consideration and given an opportunity 
of doing a reasonable amount of thinking in connection with their 
work. 

Locating the individual. — The above discussion shows the 
necessity of locating the individual. It is suggested that the 
teacher be not satisfied with the distribution as indicated in 
Table 3, but go a step farther, placing in the names of the particu- 
lar pupils, asin Table ro. This will individualize the work, and 
will also make it more intelligible to the children. Raising the 
score in quality for her room then becomes a question not of blind, 
unintelligent drill, but a question of improving the work of John, 
Mary, Jane, William, etc. In fact, taking the particular sixth 
grade as an example, and accepting quality 60 as the standard, it 
is observed that 14 of the pupils are already writing satisfactorily. 


TABLE 10. — DISTRIBUTION OF SCORES FOR A SIXTH GRADE 


QUALITY Tort 
SPEED FOR 
20 30 40 50 60 70 | 80 | 90 |. SPEED 
I— 20 
2I- 30 John /|Mary 2 
3I- 40 Jane (Orie |Kate Mark 4 
4I- 50 William|Luther/Sarah |Carrie |Jeanette 3 7 
Epsie |Hazel 
51— 60 Wilber|Bertha|Joe Grace |David 8 
Paul {Lily 
Henry 
6I= 70 Bruce |Ruth |Eldon_ |Bess : 
Bert = _jiva Frank 
71- 80 Thomas|Mildred Doris 3 
81- 90 Helen I 
QI-I00 Jacob I 
IOI—120 banat 
Totals for 


Quality 2 4 5 8 8 5 I 33 
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From the standpoint of speed, 12 are writing above 60 and it is 
possible that some of the 8 writing between 51 and 60 are on a 
satisfactory basis. This analysis of the situation limits the 
teacher’s efforts to particular pupils, and enables her to apply 
her instruction where it is most needed. It also eliminates use- 
less drill. At least two of the pupils writing at quality 60 or 
above are below in speed. These are Jeanette and Mark. Four 
others, Grace, Lily, Henry, and David, are also below in speed 
or just on the line. Four who are satisfactory in speed are below 
in quality. These are Bruce, Ruth, Bert, and Thomas. The 
eight to the right and below the heavy lines are satisfactory in 
speed and quality, and further drill by them may be left to choice. 

For this class, therefore, a working plan will appear as follows: 

Below in both speed and quality: John, William, Mary, Jane, 
Luther, Orie, Sarah, Epsie, Kate, Carrie, Hazel; possibly also, 
Wilber, Bertha, Joe, Paul. 

Satisfactory in quality, below in speed: Jeanette, Mark; pos- 
sibly also, Grace, Lily, Henry, David. 

Satisfactory in speed, below in quality: Bruce, Ruth, Bert, 
Thomas. 

Satisfactory in both speed and quality: Eldon, Iva, Mildred, 
Jacob, Bess, Frank, Helen, Doris. 

If this plan were generally followed in school systems, a large 
amount of effort would be released in handwriting alone, for 
application along other needed lines. The schools of a generation 
or two ago were worn threadbare by useless mechanical drill. 
The modern school should profit by the mistakes of the past, 
especially when the newer psychology advises so strongly in the 
same direction. 

Proportion of children at standard quality. — Figure 6, on 
page 61, shows a distribution of upper grade pupils in Cleve- 
land, Ohio. Computation shows that 3303 of the children, or a 
total of 31.3%, were writing at quality 60 or above. The Spring- 
field, Illinois, survey showed that 33.3% of the upper elementary 
grade pupils were writing at 60 or above. In the Butte, Mon- 
tana, survey 23.8% of the pupils in grades two to eight were writ- 
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ing at quality 60 or above. In Kansas City, in 1915, 16.4% of 
all pupils were writing at quality 60 or above. In the three upper 
grades in Kansas City the percentages were as follows: 


Fifth grade =, 5.1% at quality 60 or above 
Sixth grade — 39.7% at quality 60 or above 
Seventh grade — 48.4% at quality 60 or above 


This means that in the seventh grade in the Kansas City schools, 
practically half of the children were writing at a satisfactory 
standard of quality, and should have been excused from further 
drill. ? : 


2700 


20 30 40 50 60 70 80 90 


Fic. 6. — Number of pupils writing at each quality from 20 to 90. Data from 10,528 
pupils in four upper grades (Cleveland Survey, p. 70, ‘‘Measuring the Work of the Public 
Schools”). 31.3% at 60 or above. 


Figure 7 shows that 29 of the 35 sixth grades in Cleveland were 
up to standard in speed. If also up to standard in quality, why 
should further drill be required ? 
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These figures taken from city reports and surveys make it 
evident that many upper grade pupils should properly be excused 
from further writing drill, and that our illustrative sixth grade 
throughout this chapter is quite representative in its distribution 
of writing ability in an intermediate or upper grade. The policy 
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Fic. 7. — Speed records of 35 sixth grades, Cleveland. 


of excusing pupils from further drill when up to standard would, 
therefore, mean an enormous saving if applied the country over. 
It is reasonable to ask pupils to maintain a quality and speed of 
6o in all written work handed in to the teacher. Some teachers 
may want to insist upon a quality higher than 60, but the argu- 
ments are against them, although many pupils who are excused 
from drill, because of interest, may continue voluntarily to drill 
in order to reach a higher standard of excellence. 
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Remedial instruction. — Obviously, remedial instruction must 
be adapted to the individual pupils. One writer upon this sub- 
ject has recommended carefully timed writing of some such sen- 
tence as “ the quick brown fox jumps over the lazy dog.”” This 
has advantages and if carefully planned and accompanied by 
counting or other means of keeping time, it will help in speeding 
up the slow members of the class. However, when such count- 
ing and timing is abandoned, it is noticeable that children begin 
immediately to vary greatly in the rate at which they write. 
It is more fundamental, undoubtedly, to make sure that each 
child has a free and easy fore-arm movement. When this has 
been accomplished, the other details may be taken up accord- 
ing to the needs of the class. 

A second need, as shown by the study of handwriting in school 
systems, is careful instruction on the making of the different let- 
ters. Many children have never been taught just how to make 
particular letters like the letter a, for instance. In line with 
this suggestion, pupils will be helped by being permitted to 
practice upon the letters until an approved standard has been 

attained. 

A third detail usually needing attention is uniformity of slant. 
Varying slants on the same page give a poor appearance. The 
child showing this defect does not have a uniform method of hold- 
ing the pen, changes the slope of the pen as he moves across the 
page thus changing the slant, and he frequently uses a different 
slant.in making particular letters. Thus it is evident that chil- 
dren may be given special help in the matter of uniformity of 
slant. 

Likewise, other details should be dealt with according to the 
needs of the children. The Freeman charts and the Gray diag- 
nostic score card will be helpful, but in their absence any thought- 
ful teacher will be able to study the handwriting of her children 
and note the points that are particularly in need of attention — 
movement, formation of letters, slant, spacing, heaviness, align- 
MIEN eEtC. 

In this connection the Courtis Practice Tests are deserving of 
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special mention. The materials include a teacher’s manual, a 
pupil’s daily lesson book, a pupil’s daily record card and graph, 
and a class record sheet. Use of the tests begins with a prelimi- 
nary or research test to show the initial standing of each child. On 
the basis of this preliminary test, those children are excused from 
drill who make records up to standard. The other children start 
with different practice exercises according to their needs. Ordi- 
narily, however, they start with the first practice exercise and 
work on each exercise until they have attained the “ standard ” 
on it. As soon as the child reaches standard on one exercise, he 
proceeds to the next. Each child is taught to score his daily 
practice work, and to keep a record of his progress. At the end 
of the term or year, a second research test is given to measure the 
progress which has been made during the interval. It is evident 
that the procedure recommended by the Courtis Practice Tests 
is directly in line with the remedial work suggested above and 
the discussion of motivation which follows. 

The Courtis methods and materials are well worth studying 
even by teachers who do not plan to use the series in their classes. 
Such study will be further instructive with reference to methods 
of teaching handwriting. | 

Motivation. — Some of the commonly used means of motiva- 
tion at the present time are the following: 

(a) Fundamental motivation is found in worth while use for 
penmanship, such as writing invitations to parents and friends, 
writing letters of request to important personages, making book- 
lets for exhibition purposes, and similar uses where the children 
are conscious that their handwriting is to be carefully scruti- 
nized by someone whose favorable opinion they are interested in 
securing. 

(b) Thechildrenshould be encouraged to judge their own hand- 
writing, making direct comparison with the Ayres or some other 
standard scale which should always be posted conveniently so 
that the children may make such comparison and judgment. 
This use of the scale by the children has been found to be very 
beneficial in increasing the interest of children in doing good 
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writing. Asa part of this work, the child should be given careful 
criticism, and should be led to set up for himself definite objec- 
tives which he can understand. Such work will supply motiva- 
tion that could hardly otherwise be obtained. As the child 
practices and scores the products of his practice, he is enabled to 
follow his progress and thus he appreciates for himself any gains 
which he has made. 

(c) A fundamental means of motivation is the construction of a 
scale based directly upon the handwriting of the pupils of the 
room. The increased interest of the children very much more 
than pays for the time and effort required to do this. 

(d) Various charts and pictographs may be constructed as a 
means of permitting children to see on the board, or on a special 
chart, the standards set for them and their progress toward such 
standards. Figure 8 on page 66, taken from Paulu, is a typical 
illustration of this type of motivation. 

(e) One of the most fundamental means of motivation, and one 
which has been consistently advocated throughout this chapter, 
is the automatic exemption from the penmanship drill of all 
pupils who attain the agreed-upon standard in speed and quality. 
The recommendation of the authors is that all children reaching 
speed and quality of 60 should be so excused, the further proviso 
being made that this standard shall be maintained in all written 
work handed in. It is safe to say that from one-half to three- 
fourths of the pupils in grades six to eight can easily attain the 
recommended standard and so be excused from the writing drill. 
This manifestly is a decided advantage, as it leaves the teacher 
free for remedial work with the poor writers. 

A forward-looking program. — The teacher who has looked 
through the details of this chapter, and who has introduced the 
practice which it advocates — the careful measurement of pupils’ 
handwriting, both as to speed and quality, the application of 
diagnostic score cards, remedial instruction, and adjustment of 
work according to the needs of the individual child — is in posi- 
tion to appreciate keenly the contrast between her progressive 
program and the program as it appeared in the schools a few 
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Record of Rate - Grade V 


THE THERMOMETER 


WHAT IT 
SHOULD WHAT IT SAYS _IN:- 


NOV. JAN. 


Fic. 8. — Motivation in handwriting! 


years ago. Brooks, speaking of a typical unprogressive situation, 
reports as follows: 


The low averages in writing led me to make a special investigation of the 
methods of teaching that subject in the district. A round of observation 
convinced me, not only that the teaching of writing was being neglected, 
but also that what teaching there was had little value. The copy-book 
method was in use in every school except the one just mentioned. The 
teachers in general did not know how to teach writing. Therefore they 
had little success with it and did not like to teach it. Upon inquiry as to 
how the writing period was conducted, I learned that in several cases, at 
least, the teacher would simply tell the pupils to take their writing-books 
and write for ten minutes. During this time she would sit at her desk and 
correct papers. At the end of the period, without even looking at the copy- 


1 From Paulu, E. M., Diagnostic Testing and Remedial Teaching. D.C. Heath 
and Company. (By special permission.) 
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books, she would tell them to put away their writing materials and go on 
with other work. In very few of the writing periods that I observed per- 
sonally was there any adequate attempt to teach the children how to write. 
Is it strange that the writing scores were disgracefully low? I wonder if 
this condition is typical of schools in smaller rural communities with un- 
trained teacher, or is it a specialty in this district? ! 


The progressive teacher to-day not only is disgusted at such a 
situation, but she has become keenly interested in the children 
as such and in definite appeals to them. In other words, she 
thoroughly motivates her work, and she does constructive 
teaching. 

Changing emphasis. — The children of a generation ago learned 
to produce a type of handwriting that was almost a kind of draw- 
ing. Speed was sacrificed for the quality and style then in vogue. 
It made no difference how much time was required in producing 
the finished product. Because of the neglect of speed, the quality 
of their handwriting deteriorated when these children were, for 
any reason, forced to write rapidly or when they became adults. 
The scientific study of educational problems, of which the 
measurement movement is a part, deserves credit for discovering 
this situation, and for increasing the emphasis upon speed in 
handwriting. 

With the more definite determination of the speed and quality 
required for different occupational situations, and particularly 
with the recognition that longhand writing is being replaced in 
different occupations, the schools have been able to adjust their 
instruction accordingly. To-day, private business is extending 
the use of the typewriter in banks, stores, public and private 
offices. Even private individuals find the typewriter a conven- 
jence, and manufacturing firms are now placing on the market 
the small portable machine for the use even of the traveling sales- 
man. In many other ways, present business and social situations 
are setting standards for finished products which make the custom- 
ary longhand penmanship inadequate. Thorndike pointed out 
several years ago that the schools would be more in line with 


1 Brooks, S. S., Improving Schools by Standard Tests, Houghton Mifflin Company. 
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present commercial demands if they would give pupils oppor- 
tunity, after reaching a quality corresponding to 60 on the Ayres 
scale, to spend time learning to use the typewriter. To-day many 
would add to this the learning of a system of shorthand. This 
would seem especially desirable to those students who go forward 
into college, and who frequently ruin their writing by attempting 
to take lecture notes in longhand. At any rate, the change of 
emphasis is evident everywhere, and the burden of proof is now 
upon the teacher who continues in her schoolroom to use the 
standards and methods current in handwriting a generation or 
two ago. 

The teacher’s program for improvement. — The teacher who 
is merely interested in putting her grading system on a 
scientific basis may neglect some of the present discussion 
and may secure good results by simply following the rules 
laid down for giving the tests, scoring the results, distribut- 
ing the scores, and applying remedial instruction. What now 
seems theoretical and abstract in the measurement of handwriting 
will take on new significance as the teacher gradually masters 
the details of applying the work to her own schoolroom. The 
practice will illuminate the theory; that which is theoretical will 
become practical. The work is of value as it modifies and 
improves school practice. Many teachers, however, will desire 
to know the history and development of the work, and, in addition 
to a thorough study of the present chapter, will use the following 
bibliography to further study the subject. 
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CHAPTER IV 
THE MEASUREMENT OF ARITHMETIC 


In no other subject has measurement developed more rapidly 
or been more helpful than in arithmetic. Rice, over a quarter 
of a century ago, did pioneer measurement in arithmetic, but he 
did not develop a standardized test. He discovered that arith- 
metic was being poorly taught and that something must be done 
about it. The recent movement was first taken up by Stone and 
Courtis — Stone in written or reasoning problems; Courtis in 
the mechanics of the subject. It is to Courtis and his tremendous 
energy that we owe much in the development of arithmetic tests. 
His first standard test known as Series A was given to thousands 
of children in Detroit, New York, Boston, and elsewhere, and 
fortunately the results were made generally available to the pro- 
fession. ‘The remarkable fact which became apparent was the 
wide range of variability shown by the children in any given 
grade. Some children in the sixth grade, for instance, made 
scores lower than the average of the third grade, while others 
exceeded the average of the eighth grade. This surprising varia- 
bility among children of the same grade and the tremendous dif- 
ferences in attainments in different cities or in different schools 
within the same city focused attention and led to unusual efforts 
to reach reasonable standards of proficiency in the fundamentals 
of arithmetic. 

Series A of the Courtis tests soon gave way to Series B. Series 
B in turn has now been supplanted by the Courtis Supervisory 
Tests and Standard Practice Tests. Thus within the experience 
of one man, standard tests in arithmetic have undergone tremen- 
dous change and improvement. Not only have many of the 
earlier tests been supplanted but the whole viewpoint with refer- 
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ence to testing has changed. We now test in arithmetic for 
inventory and diagnostic purposes in order to help the pupil. And 
the teacher, rather than an outside expert, is expected to adminis- 
ter the tests. 

Scientific testing in arithmetic has had wholesome effects upon 
the teaching of the subject. It has focused attention on the 
essential things and has supplemented admirably the curricular 
studies of Wilson, Wise, Woody, Charters, and others which call 
for a saner and wiser selection of subject matter on the basis of 
social usage. 

The newer psychology in arithmetic. — The arithmetic of a 
generation ago was based upon a belief in formal discipline. The 
purpose was to develop general powers. While arithmetic is 
doubtless as useful as any other subject in developing general 
ability, it is now realized that responses are specific and that 
ability gained in one line contributes to success in another line 
only in so far as the two lines have elements in common. There 
is no such thing as general ability in a subject. There are, in 
fact, as many separate abilities in even a single subject as there 
are different specific responses. Arithmetic has been developed 
rapidly in line with this newer psychology and we have come to 
realize that each separate response in the useful tool materials 
of arithmetic must be mastered, and in turn must be tested if the 
diagnosis of the pupil’s ability is to be complete. 

The present tendency, therefore, in testing in arithmetic is to 
cover completely the operations in all of their specific phases 
and do this in such a manner that diagnosis of pupil weaknesses 
becomes relatively easy. That is, since we have now narrowed 
our work in arithmetic to the useful phases, it is unsatisfactory 
to ascertain merely the percentage of mastery by the use of a 
random sampling; what is wanted is a complete inventory of 
accomplishments and deficiencies. 

The above discussion emphasizes the fact that drill alone is 
not the first consideration. The first duty of the teacher is to 
discover the difficulties of individual pupils.. Then pupils can 
be grouped according to common difficulties. In this connection 
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it may be mentioned that the Boston score in the Courtis tests 
a few years ago which stood well at the top was a result obtained 
after careful procedure in diagnosis and correction, followed by 
needed drill, according to directions similar to the above, for a 
period of three years. Equally satisfactory results have been 
obtained in other cities where superior skill has directed the work 
in the mechanical phases of the fundamental processes. For 
example, the results obtained in an Indiana city,! under a teacher 
who helped in making the Connersville course of study in arith- 
metic and was interested in the first use of the Courtis tests in 
that city, were not only much above the Indiana median, but 
they were even above the Boston average. These results were 
obtained by (1) systematizing the drill for the class as a whole, 
and (2) discovering the difficulties of individual pupils and giving 
the necessary specific help. All agree that drill, to be effective, 
must be intelligently systematized, and given at frequent 
intervals. 

Testing. — After the teacher has worked with her pupils faith- 
fully, as individuals and as a class, she will want to test the class 
in order to measure the results of her efforts. This may be done 
at any time, and the results will interest the members of the class 
fully as much as the teacher. The rules must be observed care- 
fully in order that the test may be real and in order that com- 
parisons may be valid. Most tests now provide alternate forms 
for retesting. 

Tests available. — Over thirty standardized tests in arith- 
metic may be listed at the present time. Some of these, as the 
Courtis Series A, have been discontinued. The available tests 
divide themselves into two groups: (1) tests in the use of abstract 
numbers, (2) reasoning tests or tests in written problems. 

There are marked tendencies in tests referring to abstract num- 
bers: one is the complete inventory of facts and processes as 
developed in the Osburn, Wilson, and Buswell tests; the other 
tendency is that of a random sampling of facts and processes as 
in the Cleveland Survey Tests or the Wilson General Survey 


1 Connersville, Indiana. 
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Tests. In the survey tests the field of useful processes is covered 
and in each process there are successive series of problems of 
increased difficulty. In reasoning tests the recent tendency has 
been to choose problems of a useful type that approximate life 
situations. Only a few of the available tests will be examined 
in detail. The list of tests particularly recommended at the 
present time are the following : 


I. Inventory tests in abstract numbers 

tr. “Wisconsin Supervisory Test.” Author: W. J. Osburn. Pub- 
lisher: Public School Publishing Company, Bloomington, 
Illinois. 3 

2. “Wilson Inventory and Practice Tests.”” Author: G. M. Wilson. 
Publisher: University Publishing Company, Lincoln, Nebraska, 
and New York City. 

3. “Diagnostic Chart for Fundamental Processes in Arithmetic.” 
Authors: G. T. Buswell and Lenora John. Publisher: Public 
School Publishing Company, Bloomington, Illinois. 


II. Survey tests in abstract numbers 

t. “Cleveland Survey Tests.” Authors: Courtis, Judd, Ayres, and 
others. Publisher: Public School Publishing Company, Bloom- 
ington, Illinois. 

2. “The Wilson General Survey Tests.” Author: G. M. Wilson. 
Publisher: University Publishing Company, Lincoln, Nebraska, 
and New York. 

3. ““Woody-McCall Mixed Fundamentals.’”’ Authors: Clifford 
Woody and W. A. McCall. Publisher: Bureau of Publications, 
Teachers College. 

4. “Progress Tests in Arithmetic.’ Authors: Harriet E. Peet and 
W. F. Dearborn. Publisher: Harvard Graduate School of 
Education, Cambridge, Massachusetts. 

5. ‘“Courtis Standard Supervisory Tests.” Author: S. A. Courtis. 
Publisher: S. A. Courtis, Detroit, Michigan. 

6. “Monroe Diagnostic Tests in Arithmetic.’ Author: W. S. 
Monroe. Publisher: Public School Publishing Company, 
Bloomington, Illinois. 

7. Standard Practice Tests in Arithmetic. Author: S. A. Courtis. 
Publisher: World Book Company, Yonkers, New York. 

8. “Compass Diagnostic Tests in Arithmetic.” Authors: Ruch, 

_ Knight, Greene, and Studebaker. Publisher: Scott, Foresman 
Company. (Tests 1, 2, 3, 4, 14, 15, 17, 18 are better adapted 
to requirements of social usage.) 
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g. “Spencer Diagnostic Arithmetic Tests.’ Author: Peter L. 
Spencer. Publisher: C. A. Gregory, University of Cincinnati. 
(Tests exceed social usage needs.) 

to. “The Woody Scales.” Author: Clifford W. Woody. Publisher: 
Teachers College, Columbia University. 


ITI. Reasoning or written problem tests 

1. “Stone Tests.” Author: C. W. Stone. Publisher: Bureau of 
Publications, Teachers College, New York. 

2. “Otis Tests.” Author: Arthur S. Otis. Publisher: World Book 
Company, Yonkers, N. Y. 

3. “Monroe Tests.” Author: W. S. Monroe. Publisher: Public 
School Publishing Company, Bloomington, Illinois. 

4. “Buckingham Tests.” Author: B. R. Buckingham. Publisher: 
Public School Publishing Company, Bloomington, Illinois. 

5. “Stevenson Tests.” Author: P. R. Stevenson. Publisher: 
Public School Publishing Company, Bloomington, Illinois. 

6. “The Wilson Number Ideas and Business Situations Tests.” 


Author: G. M. Wilson. Publisher: University Publishing — 


Company, Lincoln, Nebraska, and New York City. 


There are many good tests in arithmetic not included in this 
list of tests. In Detroit, Los Angeles, Boston, Omaha, Pitts- 
burgh, Kansas, Illinois, Wisconsin, and many other cities and 
states, bureaus of educational research have formulated tests and 
are working with their respective constituencies in testing and 
studying arithmetic. The work of Monroe in this connection 
is especially outstanding. As director of the recognized state 
bureau successively in three different states, he has done unusually 
helpful field service in getting testing programs under way. In 
many places the best procedure is to codperate with the local or 
state bureau. 

Only a few of the tests will be critically examined, the purpose 
being (1) to show the value of using a standard test, (2) to show 
the method of procedure in order to get from the test all possible 
help for remedial teaching, and (3) to develop such a general 
feeling for the testing movement that the teacher will begin to 
realize its larger purposes and to select and adjust available 
material more freely. Since arithmetic is a tool subject and is 
mastered in proportion to the speed and accuracy attained upon 
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the useful combinations and processes there is every reason to 
expect that standardized tests when properly used will give 
results satisfactory from every standpoint. In the use of any 
standard test the purpose of the author should be comprehended 
and the instructions carried out carefully. 

Wisconsin Supervisory Tests. — These tests are the result of 
a prolonged analysis on the part of the author of the required 
drill in the fundamental operations with integers. The author 
finds that the usual tests are all rather meager samplings from 
the total number of facts which must be learned. At present 
eight different forms of the Wisconsin tests are available, dealing 
respectively with the following : 


I. Addition, principal combinations 
II. Subtraction, principal combinations 
III. Multiplication, principal combinations 
IV. Division, combinations 
V. Addition, higher decades 
VI. Multiplication, carrying 
VII. Zero quotients in short division 
VIII. Major difficulties in long division 


The tests are built on the plan of measuring one thing at a time 
and doing it thoroughly. The tests in addition, subtraction, and 
multiplication cover all possible combinations in the first decade. 
The division test includes a greater proportion of the most diffi- 
cult combinations which are needed in short division. The total 
number of these is 368. The test sheet contains sixty-eight of 
them. It is thus seen that the Wisconsin tests aim to include a . 
relatively larger proportion of the details than has been customary 
heretofore. Page 76 shows Form AA, giving the principal addi- 
tion combinations together with the plan which permits each 
pupil to list the combinations which he has missed. The sig- 
nificant development in these tests is the recognition on the part 
of the author that each separate combination must be mastered 
and, thus, that 100% accuracy cannot be secured as long as a 


Form AA. 
Teach that which the child does not know. Do not teach that which the child knows. 


WISCONSIN SUPERVISORY TESTS 
Arithmetic—Addition—Principal Combinations 


Write the answers td these examples. 


You are to add. You will have plenty of time but do not waste it. 


(1) (2) (3) (4) (5) (6) (7) {8) (9) = (10) 


[wo 
Jac 
Jeo 
[o-a 
[too 
[mo 
|woee 
Jaro 
Jaa 
[na 


(31) (82) = (88), (84) (35): (36) (37) (88) (89) = (40) 


1). 4%) 4), |) (46) (47) (48) (49) (0) 


(51) (52) (53) (64) (55) (56) (57) (58) (59) (60) 


(81) (82) (83) (84) (8B) (86) (87) (88) - (89) = (90) 


(91) (92) (98) (94) = (95) (96) (97) (98) (99) (200) 
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_ pupil has not mastered some of them. The pupil’s attention 
should be directed to the combinations which he does not know, 
and these he should seek to master. 

Every teacher knows that the mastery of the primary or first 
decade combinations is not sufficient. The work must go fur- 
ther and include the combinations in the various decades and 
finally, for longer problems, column addition and carrying. 
Many teachers realize that their work is the specific task of 
teaching each child the combinations which he does not already 
know; they make the chief work of each pupil the careful noting 
of the mistakes which he makes and specific drill in the effort to 
eliminate them. The successful teacher of arithmetic to-day 
also carries a mistake card for each pupil on which are listed the 
mistakes which he makes. 

The Wisconsin Supervisory Tests have not been available long 
enough to have been extensively used, but manifestly they show 
a development in the right direction. 

The Wilson Inventory and Practice Tests. — These tests were 
developed as a part of the program of the Committee on Arith- 
metic of the National Education Association for one hundred 
per cent accuracy in the simple tool materials of arithmetic. 
They have been tried out especially in Massachusetts and New 
England in connection with the annual Massachusetts state-wide 
and New England contests. The purpose of the tests is to pro- 
vide complete inventory of the primary facts in the four funda- 
mental processes, and process inventory in the fundamental 
processes and fractions. ‘The tests available to date are designed 
to inventory the primary facts in the four fundamentals according 
to the following scheme : 


Test 3A — The 31 easy primary addition facts. For use in checking the 
knowledge of children in the second grade or at the begin- 
ning of the third grade. 

Test 3B — The 69 more difficult primary addition facts, including zero 
combinations. For use at the close of the third grade or 
in a later grade. 

Test 3D — The 300 decade combinations required in adding up to 39 
plus 9. For use at the close of the third grade or later. 
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Test 3E — The 175 decade combinations in addition required for carrying 
in multiplication to 9 X 9. 

Test 4A — The 55 primary subtraction combinations, without borrowing. 

Test 4B — The 45 primary subtractions requiring borrowing. 

Test 4C — 200 of the 211 subtractions needed for short division. 

Test 5A — The too primary multiplication facts. 

Test 6A — The 81 even quotations to 9’s in 81. 

Test 6B — The 368 uneven short division combinations. 


In the four fundamental processes the inventory nature of these 
tests is complete. Every useful fact is tested so that after a test 
has been given, it is possible to check a child and see exactly what 
facts he knows and the facts on which he needs further. drill. 
It is not necessary to work by inference. The tests are self-check- 
ing and self-diagnostic. The complete spread of facts makes this 
possible. Beginning on page 79 is shown Test 4A covering the 
55 primary subtraction facts without borrowing. It will be 
observed that there are roo test items in Test 4A, so that a 
perfect score is 100. This simple detail has been observed in 
all of these tests even though the number of facts involved is 
not 100. For instance, in Test 3E, covering the decade addition 
facts needed for carrying in multiplication, the total number of 
facts is 175, but this has been increased by duplicating 25 of 
the more difficult combinations, thus raising the total number 
of test items to 200. The number right is then divided by 
two, making the final score, if perfect, 100. 

The general discussion of inventory features of the Osburn 
tests is equally applicable to the Wilson tests. 

In inventorying processes there is considerable opportunity 
for judgment. The Wilson Process Inventories cover addition, 
subtraction, multiplication, division, fractions, and may later be 
extended to include percentage. Each process is analyzed care- 
fully as to the step difficulties involved. These steps are then 
covered by typical examples, and then by a key plan of analysis 
the teacher, by noting the number of the test items missed, may 
see at a glance the specific process difficulties of a particular child. 
The general features of the process inventory are similar to those 
of the Buswell-John tests described later, 
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The Wilson Inventory and Diagnostic Tests in Arithmetic 
Test 4A — Subtraction — The 55 Simple Operations, No Borrowing 
(For inventory purposes, close of 2d grade, beginning of 3d grade, or later) 


To the pupil: In this exercise you are to subtract, placing the difference below 
the line, thus: 


BIS a 


4 
2 
3 


You are to do the same with what follows. Do not hurry but work hard. 
When through, take up other work or wait quietly until others have finished. 


Subtract: 

8 5 8 2 fe) 7 8 a 9 8 2 
Bed ee gd eer ey eee ACY oT 
I 4 9 6 7 8 6 8 6 7 6 
ch EE LP ee SRR Ta SHAE eg NA es a oa ENS 


4 9 4 ) 8 7 I 2 9 3 7 
adel i I a ler Oth Tit Nees Be Ree Me vote ra Marans Oh een eo 
6 5 9 / 6 3 9 4 4 6 8 
ee ae ee Bet aN ot eo ee Tose he) ons eee 
9 5 7 5 9 5 8 9 ‘4 3 5 
ee ae RR on Sek hn 28 tee “On SINE 2 eae 
8 9 Y 8 4 9 2 8 5 8 6 
Aah mck A eS lige Dalal ee RPI ac aa 58 We tel" Gallas Ota ig ae 
7 6 8 6 8 * 6 9 I 7 9 
et eS ae ees PRE AO Naa die os 
2 I 7 8 fe) 9 a 4. 9 3 6 
Rm ee tage men he ee ee, re cee ge re Pa 
7 9 5 7 9 8 5 9 5 OES 
pee ite Se Ob rath iB Bie we Ber oor 5. 
The score is the number right. Number right 
Above third grade, score equals the number Number wrong 


right minus the number wrong. 
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Buswell-John Diagnostic Chart. — These tests cover the four 
fundamental processes. Each process is covered by a series of 
examples of increasing difficulty, and the scheme is so arranged as 
to enable the teacher to determine by observation the specific 
process difficulties bothering a child. In the taking of a test under 
observation, the teacher is enabled to check the pupil’s specific 


errors on a prepared scheme. 
ferent items are listed for checking; as follows: 


at Errors in combinations 


a2 Counting 

a3 Added carried number last 

a4 Forgot to add carried num- 
ber 

as Repeated work after partly 
done 

a6 Added carried number irreg- 
ularly 

a7 Wrote number to be carried 

a8 Irregular procedure in col- 
umn 

ag Carried wrong number 


ato Grouped two or more num- 
bers 
ari Split numbers into parts 


ar2 Used wrong fundamental 
operation 


a13 Lost place in column 


a14 Depended on visualization 


For example, in addition, 28 dif- 


a15 Disregarded column posi- 
tion 

a16 Omitted one or more digits 

a17 Errors in reading numbers 

a18 Dropped back one or more 
tens 

arg Derived unknown combi- 
nation from familiar one 

a2o Disregarded one column 


a2t Error in writing answer 

a22 Skipped one or more dec- 
ades 

a23 Carrying when there was 
nothing to carry 

a24 Used scratch paper 


a25 Added in pairs, giving last 
sum as answer 

a26 Added same digit in two 
columns 

a27 Wrote carried number in 
answer 

a28 Added same number twice 


The idea behind these tests is the correct idea with reference to 
process testing. The purpose is not primarily to determine norms 
of performance or to check the class by a table of standards, but to 
give the child the greatest possible individual help in improving 
his work. This test recognizes that, in the long run, testing to 
be of most service must function immediately in the classroom. 
The test must be noted, therefore, as distinctly in line with 
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the newer purposes of testing in arithmetic. The idea of type 
examples may be illustrated by the examples which follow here- 
with. These are examples 1, 7, 14, 20, 21, and 23 from the part 
of the test covering addition.! 


(x) 5 6 
a 3 
(7) 78 46 
it oe 
(14) 532 82 
87 806 
(20) 9361828 
8758785 
3907598 
785763 
(21) I 6 
6 2 
8 7 
I 9 
3 4 
° 9 
Zz 8 
I 6 
8 6 
4 9 
fe) 8 
2 4 
2 3 
(23) 877 5134 
7953 73045 
42610 3 
Q2 227528 
938512 242 


1 This material is used with permission of the publishers, The Public School 
Publishing Company, for illustration purposes. 
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Subtraction, multiplication, and division processes are similarly 
sampled, and are accompanied by schemes for checking pupils’ 
difficulties. While these tests are new, they have great promise. 

Cleveland survey tests. — One of a number of hopeful signs 
in the development of arithmetic tests is the clear recognition 
that they should be of direct value in helping the children. This 
recognition is leading to the more extensive development of 
diagnostic tests. The tests used in the Cleveland survey were 
prepared in codperation with Dr. Courtis, who recognized as 
clearly as any one else the need of supplementary work in order 
to make his standard tests, Series A and B, of sufficient value to 
the teacher whose duty is to improve the pupils in their work. 
No attempt will be made in this place to describe or discuss fully 
the Cleveland survey tests.1_ The tests, now slightly revised, are 
composed of 15 different sets of examples, designated as A, B, C, 
D, E, F, G, H, I, J, K, L, M,N, 0. They are intended to cover 
the “fundamentals ” of arithmetic. Of the fifteen tests, four 
are in addition ; two in subtraction; three in multiplication ; four 
in division; and two in fractions. They constitute to an extent 
a spiral arrangement of tests, increasing in difficulty from A to O. 
The actual time covered by the tests is 22 minutes, and this com- 
bined with the time necessary to pass from one test to another 
led to the direction, in connection with the Grand Rapids survey, 
that two days be taken for the tests; the first nine sets being 
given on the first day and the remaining six sets being given on 
the following day. As indicated, the sets were devised in codpera- 
tion with Dr. Courtis and thus they follow the Courtis Practice 
Forms more or less closely. ‘These forms were used in the Grand 
Rapids schools so that the results secured in Grand Rapids may 
be considered quite satisfactory. The results in the Cleveland 
schools were more satisfactory in the lower grades but a little 
less so in the upper grades. Table 11, following herewith, shows 


+ For further discussion see Judd, C. H., Measuring the Work of the Public School, 
a volume of the Cleveland Survey; School Survey of Grand Rapids, Michigan, 
Chap. VI; Arithmetic Tests and Studies in the Psychology of Arithmetic, by Counts, 
G. S., Supplementary Educational Monograph, whole number IV. 
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the average of the median scores in each of the arithmetic tests 
for grades three to eight in Cleveland and Grand Rapids. This 
table may be considered as setting tentative standards for the 
Cleveland survey tests for the various grades. 


TABLE 11. — AVERAGES OF MEDIAN ScoRES IN Eacu ARITHMETIC TEST 
FOR GRADES 3 TO 8, CLEVELAND AND GRAND Rapips COMBINED 


GRADE 
SET 

3 4 5 6 7 8 
oud. 13.4 17.1 21.9 24.9 27.0 28.9 
Bo, 8.9 12.8 16.6 19.5 21.1 25.5 
ec 6.5 rey 14.8 16.8 18.2 19.9 
2: 6.3 Ele, 15.0 17.7 20.8 22.8 
Ee . 4.3 5.0 5-9 6.7 74 8.0 
ie. 2.0 4.5 6.6 “pe Q.I 10.6 
eae 2.0 3.6 ag (as 6.0 6.7 
Pie, 5-6 6.0 hy 8.6 
eg 0.6 £50 te Au 4.0 4.7 
1 ae 1.9 3.0 3-9 4.4 5-1 6.1 
Kn: 4.0 5.6 7.0 9.4 II.4 
me a7 27 a\2 3.8 4.4 
M. 1.4 2.4 3.4 An 4.7 5-4 
N . 0.8 pees 1.6 1.9 2A 
leg RK 4.3 5.2 


The four addition sets, A, E, J, M, follow herewith, and they 
may be considered as representative of the spiral arrangement 
and diagnostic character of the Cleveland tests. It will be ob- 
served that the examples increase in difficulty and lend them- 
selves fairly well to diagnostic purposes. Set A tests the pupils’ 
knowledge of the addition combinations; set E is a simple test 
in column addition; set J involves more difficult column addi- 
tion; and set M requires carrying as well as column addition, 
and conforms to business usage more closely than the Courtis 
Series B. 
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Set A — Addition. 


Set E — Addition. 


Wm OO 


In Ww] 
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Co 
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Set J — Addition. 


Fe Re eee ic eae re) Onn nee ee AT) OB SO) OSA i Diavenieg 
5 2 5 I 9 6 9 I 8 fe) 5 3 I I 
ee ee Og mee Pet Or eee Sb The Spe STs | Says eG 
2 8 I 4 8 4 a I 4 I 4 a 6 6 
6 2 4 2 5 7 O 4 I 8 6 O fe) I 
fe) i 8 2 x IT 4 6 8 5 2 2 6 8 
"op ada Reliamea Te lee og dat eet Ler ts cet ae tees: $e 6 
Tee ieee 9) PF este ek eR I Rh Ch An ea 
8 6 = 2 4 2 I 3 3 7 2 6 5 ; 
eee OP reas Vo Oe FOG Ata SOs 0 aA ae 
2 4 6 7 6 8 fe) 6 8 fe) 8 4 2 2 
Ce ue te velo nv Cae OS) AT ea ons OL YG: fiKg 
eo SZ OME EY ORR TE ESPON ae OBE te eg slg 
Set M — Addition. 
7493 8937 8625 2123 5142 3691 
gor6 6345 4091 1679 0376 4526 
6487 2783 3844 — 5555 4955 7479 
7591 4883 8697 6331 9314 2087 
6166 1341 Kae! 6808 5507 8165 
5226 9149 6268 9397 7337 8243 
2883 8467 7725 6158 2674 6429 
2584 O251 8331 2742 9669 9298 
0058 7535 5493 4641 S114 7404 
2398 5223 3918 7919 8154 2575 


Subtraction is tested in sets B and F; multiplication in sets 
C, G, and L; division in sets D, I, K, and N; and fractions in 
sets H and O. In each of the fundamental processes and in 
. fractions, the first set is quite simple and each later set grows 
more difficult. The detail shown above in addition represents 
the plan in each process. 
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The diagnostic use of the Cleveland survey test is well illus- 
trated by the handling of the sixth grade in the Orange Township 
Consolidated School. Table 12 shows the record in “‘attempts”’ 
and “‘rights” for each of the twenty-two pupils in the sixth 
grade. 

The students are arranged, in this table, more or less in the 
order of ability. The first five are marked with a figure (1) below 
the name, the next thirteen with a figure (2) below the name, 
and the other four with a (3). This is a rough division of the 
class into three groups. The pupils in group one are relatively 
strong. All of them are reasonably accurate in the simpler 
processes but are deficient in speed, and these five, for the most 
part, could be trained together in order to be brought up to the 
standard of the next grade ready for promotion. 

Neva Myer does very good work. She needs a little attention 
to her work in fractions but in the matter of drill on the fun- 
damental processes she is up to a reasonable standard. It is 
possible that she could be promoted to the seventh grade in 
arithmetic work. 

John Weigle is up to standard in F, G, and I only. He is 
therefore up to standard in only one-fifth of the tests. While 
on the whole he is a careful worker, yet he needs drill in order to 
bring up his speed. His zero score in tests H and O indicates 
that he has no knowledge of fractions. His very low score in 
tests E, J, and M shows that he needs drill in column addition. 
There is evidence also that he is below standard in tests C, G, 
and L, showing that he is very slow in multiplication although 
accurate in what he gets done. 

These two illustrations at the upper end of the class show the 
value of giving the Cleveland tests and carefully studying them. 
At the lower end of the class a student like Clifford Clements is 
poor throughout, is below standard in practically every test, and 
it is evident that he needs drill on the simpler combinations in 
addition and in practically every other process. He makes mis- 
takes in every process, and in no test is he up to standard. He 
does best in subtraction. 


ae wl Doo SUED ee 
Neva Meyer . 
(x) 
John Weigle . 
(1) 
Merna Petersen . 
(x) 
Jennie Brown 
(x) 
Vera Trent 
(x) 
Spencer Miller 
(2) 
Fern Smith 
(2) 
Melvin Peck . 
(2) 
Ruth Cunningham . 
(2) 
Paul Walters . 
(2) 
Harold Blough 
(2) 
Muriel Dickey 
(2) 
Sam Cable 
(2) 
Frances Saylor 
(2) 
Donald Pullin 
(2) 
Raiph Roberts 
(2) 
Harold Pullin 
(2) 
Theron Campbell 
(2) 
Roy Fay 
(3) 
Glen Moser 
(3) 
Charles Klingaman 
(3) 
Clifford Clements 
(3) 
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not been mastered. The slow speed shown by the class indicates 
that counting is common. The multiplication tables have not 
been learned, as the pupils make constant errors in the work in 
multiplication. In division, so many errors occur that it is evi- 
dent that the grade needs to be taught simple division. Other- 


Orange, Grade VI 


eins! Fath add an | 
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a Saeco 

—+ ff —} —+§ —| 
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Fic. 9, Parr II. — Showing comparison of the sixth grades of the Orange Consolidated 
School with St. Louis sixth grades, on all tests of the C leveland survey tests. 


wise it is impossible to account for the scores in tests D and I. 
The general situation with reference to the grade and comparison 
of this particular sixth grade with the St. Louis scores as a 
standard is shown herewith in Figure 9, Parts I and II. 

Part I of Figure 9 gives details on tests A, B, C, and D, 
respectively, for grades five, six, seven, and eight. It is evi- 
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dent from this figure that the seventh and eighth grade pupils 
in the Orange Township school are decidedly better for their 
grades than are the fifth and sixth grade pupils. The lines cross 
between the seventh and sixth grades and this is true also of 
most of the other tests. It is explained by the superintendent in 
charge by the fact that there is a much stronger teacher in the 
seventh and eighth grades and by the further fact that the duller 
pupils have dropped out and so are not continued in grades 
seven and eight. 

The above detail makes it evident that the Cleveland tests, 
properly handled, are diagnostic in a very high degree and most 
valuable when properly used in showing a teacher just what the 
individual pupils in a grade need. It is evident that rather 
detailed analysis of the pupils’ difficulties is possible from the 
results of the Cleveland tests. When pupils pass Set A with 
proper speed and accuracy, it means that they know the addition 
combinations. When they fail on Set J, it means that the more 
complex numbers involve too much mental effort or that the 
drill on decades has not been sufficient; doubtless the latter, 
because many pupils who know that four and eight are twelve 
fail when the combination is twenty-four and eight. In like 
manner, a pupil’s paper will show for the other fundamental 
processes and simple fractions just where his difficulties begin 
and, therefore, just where the teacher needs to begin in order to 
give the necessary help. How to analyze the arithmetic diffi- 
culties in an entire city system through the use of the Cleveland 
survey tests has been shown by Dr. George S. Counts in the School 
Review Educational Monograph, Number IV. 

The above discussion of the Cleveland survey tests shows how 
a general survey test may be used for diagnostic purposes. For 
a school system they are satisfying, but when diagnosis of the 
errors of individual pupils is wanted, inventory tests (such as the 
Osburn, Wilson, and Buswell-John) should be used. 

Wilson General Survey Tests. — These tests were developed as 
a part of a test and testing program in Massachusetts and New 
England. As the name indicates they are a general survey. 
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Form 1 


By G. M. WILSON, Professor of Education, Boston University 


NAME... seceoerres: Waropergvemrroeeseroecvooepes toeese deeneveccovorers 008 AGE. orecendoovcgncoeeooem 
TOWN. ..écscscsree Si erageteartroestaseoeeseencrmettmetsey airrsearias) GRADE... e000 ‘ 
TBRACHER.....csissscsrsesssscsssessvessscssssveecerseessecenscrsssassnsenssousceseerernersevsesensee 


To the Pupil: This is a contest covering the simple 
things in addition, subtraction, multiplication, division, 
fractions, and business knowledge. It is not a time test. 
Work carefully. When you have finished, check your work. 
Give good attention and do your best. Do not ask questions 
or look around. TRY TO WIN FOR YOUR SCHOOL. 


SCORE FORM 


} Addition 
Subtraction, 
Multiplication ~<..~-. 


eweccese 


Division 


Fractions 


Business Sit. 


weceececes 


-ToTabL 


ADDITION 
(a) (b) (c) (a) (Ce) (ft) (gs) th) i) gi) (k) @) (m 
8 7 5 1 0 3 0 1 8 0 6 5 5 
3 6 4 9 9 8 6 7 9 q 8 9 q 
(n) (0) (p) (a) (r) (8) (t) (uy (vy) (w) (x) 
é 3 758 $5.83 8757 $14.69 0 5 4 0 45 
i) G 686 5.19 3787 8.54 4 8 v 5 89 
_-_ —_— — — — 6 5 7 4 66 
. q 8 9 38 
wee lame see — 75 
SUBTRACTION 
(a) (b) (@) (@ () ® & @ @) @ & © (dm @® (0) 
8 5 8 2 q 8 9 2 4 3 9 4 6 8 
1 3 6 2 0 3 8 2 2 ie | 3 6 3 5 2 
(p) (a) (r) (8) (t) (ua) (vy) (Ww) (x) (y) (z) (a*) (b*) 
9 7 5 9 6 1511 2784 $412 14883 12768 17874 16760 15580 
6 F 2 8 56 987 «347 2646 1965 4397 39385 6429 83822 
MULTIPLICATION 
(a) (b) (¢) (d) (e) (f) (g) (h) (i) (J) 
6 8 7 7 0 8 6 5 4 0 
5 4 3 6 8 5 9 9 q 0 
(k) (1) (m) (n) (0) (p) (q) (r) (s) 
57 98 986 975 975 978 6897 95407 84654 
2 9 2 3 4 q 6 84 67 


DIVISION 


(a) 9)45 (b) 4) (c) 3)24 (d) 8)56 (e) 254 (t) 7)14 
(g) 6)43 (h) 8)48 (i) 9564 (J) 3)27 (k) 7935 (1) 9)72 
(m) 6)36 (n) 2)6 (0) 3)18 (p) 7)49 (a) 9)18 (r) 4730 
(s) 2)i4 (t) 5525 (u) 8)24 (v) 77 (w) 3)6 (x) 5335 
(y) 5)105420- (z) 9)972918° (a*) 46)56396° (b*) 18)42840 
FRACTIONS 
ADD SUBTRACT 
(a) 1/24+1/6= (d) 1/44 3/4= (g) /72—1/4= (j) 3/5 — 1/10 = 
(b) 1/5 + 3/5 = (e) 1/3 41/4= (h) 1/6 —1/12= (k): 3/4 — 3/16 = 
(c) 1/2 4+1/3= (f) 2/5 +1/10— (i) 2/3 — 1/6 == (1) 5/8 -1/4 = 
: MULTIPLY DIVIDE 
(m) 1/2 x 1/4 = (p) 1/2X2 = (s) 3/16 + 3/4= (u) 3/4+1/3= 
(n) 1/3 X 3/4 = (a) $30X 2% = (t) 7/8 +1/4=— (v) 4/5 + 2/6 = 
(0) 3/5 X 2/8 = (r) 48¢ X 3% = 


KNOWLEDGE OF BUSINESS SITUATIONS 


Check the best answer: 
(1) When are prices of coal usually the lowest? 


1 Peet nis 1D) JOD. 2 * (BD) saveootnions a Oct?) (Caucus In June? 

(2) A man with a family takes out a $10,000 life insurance policy Of the follow- 
ing reasons, which one is the best? 
(ASS 2 tea To pay debts in case of death. (b)............ To provide for wife and 
children. COV achore To get $10,000 at little cost. ~ 

(3) About how much does a new automobile depreciate (or lose) in value as 
a result of a season’s use? 
8 Reape. About 1/10. Gy eee Se About 1/8. Co eee ~About 1/6. 
0) aswinen About 1/4. (6) 5,455 About 1/3, (Ee About 1/2. 

(4) Buying vegetables, canned goods, and other food supplies in quantities will 
make possible a saving of 


so  eryke.: Oe About 10%. = (b) .. eee ».About 25%. (0) secssreseees About 50% 


(5) One may safely buy clothing at a bargain sale 


C55 Voce dcbevoe When distinctive patterns are wanted. Rr be aaa When regular 
wear is planned.  (C)............ When work clothes are so offered: 
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They cover the four fundamental processes, simple fractions, 
and business situations. The tests are exceedingly simple. 
They are designed really as tests on which 100% accuracy might 
reasonably be expected. The tests have two equivalent forms. 
Form 1 is shown on pages 91-92. 

Notwithstanding the striking simplicity of this test, it has 
served a good purpose in showing the need for the simpler facts 
of the fundamental processes and fractions, even in the upper 
grades. Form 1 was used in the Massachusetts state-wide contest 
in the fall of 1925. The contest was entered by nearly one hun- 
dred towns and cities from all parts of the state. Although 
arithmetic is doubtless taught as well or better in Massachusetts 
than any other state, as shown by tabulations of results from © 
previous nation-wide surveys, yet the percentage of accuracy 
(meaning the percentage of pupils making a perfect score in a 
process), shown in Table 13, was low enough to cause comment 
and some alarm, considering the simplicity of the examples. 

The test is a general survey test, to be used when a quick over- 
view of the work of a city is wanted. For classroom use, the 
Wilson Inventory and Practice Tests are recommended. 


TABLE 13. — SHOWING THE MEDIAN PERCENTAGE OF AccurACY IN NEARLY 
OnE HUNDRED TOWNS AND CITIES OF MASSACHUSETTS ON THE 
Witson GENERAL SURVEY TEST, Form 1, FALL, 1925. 


ADDITION eters ae DIVISION FRACTIONS 
Grade 5 34.9 i 14.8 
Grade 6 47.1 aut 20.2 a) 
Grade 7 54.5 26.3 40.0 8.6 


Woody-McCall Mixed Fundamentals. — These tests are based 
on the Woody scales, but combine the different fundamental 
processes in each form of the test. Alternate forms are available 
for retesting. Form I appears on page 94. The test has been 
extensively used. Norms of attainment are available. ‘Those 
who have become thoroughly familiar with the tests report value 
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from their use. The test consists of 35 examples in the fun- 
damental processes of whole numbers, common fractions, deci- 


WOODY-McCALL MIXED FUNDAMENTALS: FORM I 
POCA en tobetecrinrerotevesdaotersmvenmean gegen IE name ee 
Get the right answer to as many examples as you can in 20 minutes. Do all work on 
the front or back of this sheet. 


(1) (2) {3) (4) (5) (6) (7) (8) (9) 


Add Subtract Multiply Subtract Add Subtract 
2 2x3=— 356 2 23 13 17 3+1=— 16 
sf i Pr 3 2 3 
(10) (11) (12) (13) (14) (15) (16) (17) (18) 
Multiply Add Subtract Add Multiply Add 
24 4+-2=—> 23 393 2y13 9 5096 234 —1=— $12.50 
6 25 178 24 6 16.75 
ate 16 taney | 12 rd eat 15.75 
ri 15 
19 
(19) (20) (21) (22) (23) (24) (25) (26) 
Multiply Add Multiply Subtract Add Multiply 
7898 Y, of 128= 547 287 248+T= 27 4.0125 9742 
ee 197 .05 1254 1.5907 59 
685 rap Tiaee 4.10 oe Ta 
678 8.673 
456 
393. 
525 
240 
152 
Qn) (28) (29) (30) (31) (32) 
Add Muhtiply 
% of 624=— = %yx2= gate %+5 = 7.3 — 3.00081 = 
63 
95 
(33) 1.69 
a2 (34) 
9) 69 Ib. 9 oz. 33 Multiply 
36 096314 
1.01 .084 
56 
88 
45 (35) 
56 
1.10 25.091 + 100.4 ++ 25 + 98.28 + 19.3614 = 
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mals, and compound numbers. These examples vary in difficulty 
from the third to the eighth grade. Some of the examples do not 
conform to social demands, but this will doubtless be corrected 
in future revisions of the text. ‘The alternate arrangement of the 
processes and the designation of the processes, sometimes by the 
sign and sometimes by the name of the process, test the pupil’s 
ability to recognize form. Directions for using the test and the 
time record are given on the class record sheet. Instructions for 
scoring and finding the class median are also given. 

The standards for the test are especially good since they give 
both the high and low grade standards for the beginning of the 
school year and also the increments to be added to get the stand- 
ard for any month in the school year. The table, Table 14, of 
standards follows: 


TABLE 14.— Woopy-McCaALL STANDARDS FOR THE BEGINNING OF THE 
ScHooL YEAR FOR Form I anp Form II 


~ GRADE STANDARD 9 GRADE STANDARD GRADE STANDARD 
wn 

: Saber dere 

a Til 68 |83| III low 6.1 VI low 22.0 
ss 3 IV ep ih a III high 10.6 VI high 24.3 
ou V 17.8 |%%| IV low 12.5 VII low 25.4 
= VI 22.5 \'4| IV high 16.4 || VILhigh | 27.4 
bs Vil 25.9 |o-8| V low 17.2 || VIII low 27.9 
Fy vill 27D he V high - 19.9 || VIII high 28.5 


To make the Woody-McCall stand- 

ards comparable with results ob- 

tained later in the school year for mae ‘54 af Se ce ve 
each month after October, add the 43 a4 
following increments: 


Herewith follows a typical class record sheet based upon a test 
given to a low sixth grade in December.’ 


1 By Rebecca Parsons, Revere, Massachusetts. 
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O|ALOl AIA i A 3 OP od Ge Be Sa A | ee | xr a ‘UgUD 
Poe] RIAL bbe | cl tb | ise ah eel. Lok dhe tte te ak eh ee 
Fite: iAP it a tt woe i isla. ie be LL eT ol al etal Stal ie Lm cee eee 
Spee AieiAol fe) (AAIAATATOIAL TAT 1° (Al | [cli ) Ld | OL) ho RE RR 1 oer oa 
AIALOAIAIAIAIAY | | oT | Pit Abe) pe fone ee ee ee eee Ee ere ce 
Rie A AY falc IAL | MAT al AL de ioe eer el ha | | fel a | Of) er wanaer 
eAreiAT IAL IAL ArT ArT yy _ IAT TIA WILT II te] ee |_oomosqueg 
iss; elerojoiaiAr AAT AT ATT oP PAP bop 1 tet oe oe ae ay ee 
See Ae wie AL a ie [nd lod tok bd stalaalaricloh patel Taric cl ake” tat mely eennant 
al iA OA AL LATEIAT UA | lat tet? | mallee ied AL | | 8 | ex |” “mM ‘gorueq 
Ap Te CAT Pte Aah je bot) be bel bel 1 om ma bn an tee ee ont > ae eee 
ae AY Pe tt ta fee ae Le bo tel | be tot) tie) dae ete a eee gee Foe nee 
ATLAS a del fd lcs bt pute be patchy Et aie chek Po 1” baa fT a nie Bt | cet oe ee 
SSAA io biel tit bh bole ee dd tol | d ded dbo alaenp roe ot omc he teea aan 
CUE] AA TE ACA i Sea te ee lee fl 1S) tee 0) open ake) OS | capehepomy 


SE PE/EE) SE TEE 62/87/27 93 Sz |FZ/ES ZB| TZ OT ET\ST| AT |9T| ST | FT ET ZTITT|OT| 6 |8\2/9\9\F\e| Z| FT |aaoog|aoy Sav N 
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olololofololAlAjolA) IAIAT S| IAIAIAY | v3 eae Wea el a3 Facile a eg ae ee OS 
Sia AIAIAIAIAIAIA re IAAT Ie Ae ae le ce ie ol es 
See eee Cait Cte tec eee ben 
PS OC Vsla aaa soe (Bice eka ch wa nares Se Pe (ee ee oer ee 
la a a a 
/|\0 £¢ II 
RIAA IAAL | IAT | tt. mes das aa a ee eC A Ri eh ae 
Siatel mat Pele ee eng) oe ol le cl cel a et ee eee 
OlOIATAIAIA ee eS SS SSS eRe Sasa Chis eae: 
/* fe) Ze II 
Kako Se | Sit to eae bad ome A ce ake ee ele Facey od sie aye ee wheres eee wes Age 
Sols AIAIAIAIAIAIAL CIAL AIA PIP IAA ia bo IAW Se a et Se 
Slee) SIA oS S IPI AT eee od er a ia oro es ee Ee SARS 
ARIS ALC ele pal Ep RRA ee lie dae ORAS J pe eye ela ge | It 
ePPAPASLPAZRARAPELIALL LLC ACCLECE | 
> ° /- ze II 
Bi te aA AL a ee Poe Was ets Wein | eee el ge | ir 
PU aa els ele ee SPS tele 6 ce a eee a ere cars 
22 AEE oP I ad 6 aN a FP CH NG YP 
o|Ajole| (AIA; IAAT IAT IAA i ee | a 
Ti TSIM ac AF, col as AO ea Ya) ea as WP We Wd WW (DG Rg i Fg Ss 


ZS |TS|0|6B/SZ\LZ|9z| SZ |PZ\E2| Za) TS 


OVIETST| AT |9T| ST | PE |ETISTITT OT] 6 |S|L)/ 9 |8/F/ S| B) F 
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The detail which follows was taken directly from the class 
record sheet. 


I. The tabulating of the examples missed or omitted on the class record 
sheet showed that 


Example 1 was missed once 

Example 2 was missed once 

Example 3 was missed 2 times 
Example 4 was missed 2 times 
Example 5 was missed 4 times 
Example 6 was missed once 

Example 7 was missed 6 times 
Example 8 was missed 2 times 
Example g was missed 5 times 
Example 10 was missed o times 
Example 11 was missed 6 times 
Example 12 was missed 4 times 
Example 13 was missed 4 times 
Example 14 was missed 3 times 
Example 15 was missed 7 times 
Example 16 was missed 4 times 
Example 17 was missed 15 times 
Example 18 was missed 8 times 
Example 19 was missed 6 times 
Example 20 was missed 12 times 
Example 21 was missed 13 times 
Example 22 was missed 10 times 
Example 23 was missed 16 times 
Example 24 was missed 26 times 
Example 25 was missed 13 times 
Example 26 was missed tro times 
Example 27 was missed 20 times 
Example 28 was missed 16 times 
Example 29 was missed 18 times 
Example 30 was missed 30 times 
Example 31 was missed 26 times 
Example 32 was missed 27 times 
Example 33 was missed 40 times 
Example 34 was missed 32 times 
Example 35 was missed 38 times 


The class score computed from this record was 24. 2, while the 
standard score for a low sixth in December is 22 at These 
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standards and also the need for tabulating the personal errors of 
each pupil for the purpose of individual drill and teaching are 
plainly shown by the class graph, page 101. The extra work re- 
quired in tabulating these details is fully justified as it enables 
a teacher to give the specific help needed. 


PERSONAL ERRORS MADE IN THE Woopy-MCCALL MIXED 
FUNDAMENTALS, Form III, DECEMBER ! 


Purpi’s Name 


Errors malt oa |] O |S I lal aleldl 2) )=/= 
= ees *} 06) os |ty | a6 |S ry hoe a ols al Bh ple 
MS) s)81 6/214) wl Si ai | s/o] 8 al olmlal| ol? 
S| 2) 2)3)-S fe) 8-2/4] 8) 0 8) 8] sl eis) /4) 2/2 
Va] sis] Se) 0) 3) 3) >| Pl e)] a) ala lm|e || o| 3/3 
AIBIBIO|OIA/R/AlAlals lm lala (O 1S li i fa ia .S 
Meaning of “Add” . Ble Bee ONAL ee ANAL St eh CE oe Big plea aoe 
Meaning of “‘ Subtract ”’ pie WE dae fe aa Ee NAL Lok alee ate ol Stee Leak ee se 
Meaning of “ Multiply” . atone Pt ete Fee ate Ohta te 4 ae i ila Ul Mid Null fd 
BLCaNiNe Oi ck DIIGO 50.2 cee eG) on Pe Wee he A eid Got 5 hey 2h DO OY ori Sy tet es 
Meaning of + fed rs (ed ee dh ON Pe fad Deo et ed ct ace ha net BU re Bebe 
Meaning of X fees ad CLM eee pT ees ee Ly aa Rad coe ek dis wae 
Addition combination . ts Ot Ae ACen cal O it: el ens | eee ee eae 
Multiplication table Bi) Fac used) ed me (ne pee eg Wee, ew Pe Rd ad a ee Rl 
Fractional part of a number. |V}_| | /vivi |_| Mv) wy 
Sub. of a fraction from a whole .|_ [v|_ |_| |vivjv)vj_ vivid viv viv) | 
4X3= ie IEoa MB a fae OS fe RMA Bea PD OG Fel py 
Fraction + by a whole IW tle Wa VW VA A a 
Mixed number X whole IV IV IMI MIV IVI IV I VIA VV 
Decimal point, addition Ot ETA te tere Ae en |) Lb) fee) Meee ga 
Decimal point, multiplication | |__| |_jv|_|_ iv iviv) ff) 
Subtraction aE NTA PSS EB bees el a al GE) ae RG Sore ew aN Tala eR J 
__ Whole from mixed SAB let SR cl ahs re a fa le a el ca 
Division tables OA 0d is SS Gk Se a dd es re ee as Sad 
Short division . ke NN Ne CA od ee eae oe Oe ae i ee 
NASTIEST Sa conan A AT FAW WR A a sc A A 
Lee lo Adama ester ei He a NSPEN BR roy a4 Be 4 ire pees PS eh Seen i SPS ee 
Confusion of addition 
and multiplication Ba lg PO pcs sel Pa PM SS So a a a ee ee 
Subtraction Jf aj 


1 For the completion of this personal error sheet, see page 100. 
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PERSONAL ERRORS MADE IN THE Woopy-McCatit MIxep 
FUNDAMENTALS, Form III, DEcEMBER— (Concluded) 


Pupiw’s NAME 


ERRors OA} 


Morss, T. 
Riley, H. 


Meaning Of Add” 2s a es pe hay J PVAEVARVAPVARVAEVAEVA 


Meaning of “subiract’. (ee. / a/ 


Meaning of “ Multiply” . . . . a/ J/|/ / 


Meaning of “Divide”. . . . . VJ 


Dlenning Ot Hes ok eis} J VJ Vl lv 


Uh a ioe ee Ve ee ene / vA 


Addition combination. . . . hd 7 Ee gs PA) fh ShOd in ae 
Multiplication table PACER Mee oS Aes ees re ee 
Fractional part of anumber. . .| |/ V\iV/ sd ae eg a te ViV/ 


Sub. of a fraction from a whole... |4/|/|/|+/|+/ ViVi Ivivi IVivivi |v 


SE ch Ses A EO SOE A DN A dA fe JO Je me Pe a Ud pv ea bes tal 
Fraction + byawhole . . . .lv| [Vj |Viv Vi |v SVARVAEVAEVAEVAEVA 


Mixed number X whole . . . NV) IVIV Viv VI VV Vi VV vd 
Decimal point, addition . . . .| [V J/ / VAPVAEVAEY, 
Decimal point, multiplication . . 7o wv edt led 4A dA a 
Subtipeuen oy ets is. as bE Io P44 et oe 8 ee does | he on 


Whole from mixed . ... mS ee fs en ee |My iviviv| 
Division tables... . - - -| | | {vi_| |i || ty | flit [vw 
Short divistin o./.. b. 25 OSA Pa be a Vee 
Multiplication SM Abed i'd fad Ld id A ek ha kd WO dd Oe 
a 7 ee ee eee ae {REESE S ARASH SBANe, poe OF Pe 2 
Confusion of addition 

and multiplication . 2. . 2 LIV Vv 


itroreiOn. - i») 5 oc lente & Viv VJ Viv 


II. An analysis of the examples missed showed that they were caused by the 
following errors : 


Medning of Add oe 5 oa. “cg ate geen or eee 
Meaning of “Subtract!” { socmliad 2 aan ee ee ee 
Meaning of “Multiply” ...... 4... +. £426errors 
Medning of ‘\Divide™ (4s) ube’ ge leiaiate an cee meee 
Meaning of...) °F) 0) Va te) a See eee 
Meaning of. >¢ :.e~ ns» st—6> eg ete eee on ner 
Addition combinations. . . . ..... =. ~~. serrors 


Multiplication tables: =... ..:. As dy Side Meee ee eer 
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Examples 
35 
34 


33 | 
32 + 
31 


30 


29 | 
sngaaa 
27 


26 


25 = — a ——— Se — _—_ - 
24 ‘e 


23 


i) 
oS 


14 : Sept. (VI. low) standard 
22.0 


12 Nov. increment ,.24 
11 Dec. - .24 


10 Dec. standard 22.48 


9 Chass standard Class.standard 24.2 
Woody - McCall Standard 979 = 40 == 24.47 


Individual Scores 5 class average 


IOI 


1293345 Garages 10 111213 1415161718 19 202122 23 24 25 26 2728 29 30 31.32 3334 35 36 37 3839 40 Pupils 


Fig. to. — Graph of class work in Woody-McCall Mixed Fundamentals, Form III. North 


Abington, Low Sixth, December, 1923. 


Fractional part of a number . , , 
Subtraction of a fraction from a whole huinber, 
Multiplication of a fraction by a whole number 

A fraction divided by a whole number : 

A mixed number multiplied by a whole number 
Decimal point in addition . 

Decimal point in multiplication . 

Subtraction of a whole number from a ieee namber 
Division tables em 
UTE 1) ty care oe le a ce oe rs £68 
vi a by 91 [oa aa nm ae PRS 
Division2)0... Oe, <a 
Confusion of addition and multiplication Mee Noe 
Pert ne ye Sey ee Pee ne ee ee 


15 errors 
24 errors 
18 errors 
26 errors 
30 errors 
I2 errors 
12 errors 
15 errors 

7 errors 
13 errors 

2 errors 
12 errors 

I error 

7 errors 


The remedial work necessary to bring each pupil up to the 
standard is shown by the personal error sheet on pages 99—100. 
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This detailed work on mistakes and the checking of individual 
pupils shows that with this test remedial work is possible. 

Progress tests. — For at least four years, to the writer’s knowl- 
edge, the progress tests have been a matter of study, investigation, 
and testing. ‘The authors of the tests realize that there are many 
tests on the market which have fulfilled a real mission. Their 
purpose is to provide a more comprehensive test. The progress 
tests cover all the leading types of problems in the four funda- 
mental processes and they contain also a set of concrete or 
‘narrative problems. 


PROGRESS TEST NO. 1. NUMBER PUZZLES OR PROBLEMS 


Directions to be read to pupils: 
Here are some number puzzles which you will like to do. Listen cares 
fully to each puzzle as it is read to you and try to get it just right. 


A. Put a cross (X) on the tallest boy. 


B. Put a cross on the largest box. 


C. Draw little rings in the long box to show how many pennies you 
can get for a nickel. 
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D. Put a ring around the clock that says 9 o’clock. 


E. Put one cross (X) on the clock that says 12 o’clock. 
F. Put two crosses (XX) on the clock that says 6 o’clock. 


G. How many minutes past nine is it by this clock? 
Write the answer in the little box above the clock. 


H. In five minutes how many minutes past nine should 
it be by the clock? Write the answer in the big box below 
the clock. 


I. If you buy 3 boxes of crackers at 10 cents a box, how much change 
will you get back from 50 cents? 


J. I first draw a line 14 inches long and then I make the line a half 
inch longer. How long is it then? 


ANS... 6.0. inches 


K. Bananas are selling 3 for 10 cents. How much is that a dozen? 


L. How much must be put with 2 quarters and 3 dimes to make 
a dollar? 


ANS.....-... cents 
er, a LE TT TT a LT TED 
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M. A garden in the shape of a rectangle is 10 feet wide and 20 feet long. 
What is the distance around it? 


PROGRESS TEST NO. 4. COUNTING AND SUBTRACTING 


The dots in the first big box match the number in the little box above 
it. Make the dots in each of the other big boxes match the number in the 
little box above it. 


E. 3 less 1 is how many? 3 F. 11 less 5 is how many? IL] 


1 5 
G. 44—20=? H. 15—8=? I 79—65=? 
44 15 79 
20 i 65 
Subtract 
J. 542 K. $9.39 L. $6.00 
145 2.61 2.98 


[Reduce fractions in answers.) 


M. 62 N. 710060 0. 6 
3c°- 80994 3a 195 
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A distinctive feature of the progress tests is that they contain 
simple exercises which may be used with beginning pupils and 
in this manner the number development of a particular child 
may be ascertained even before he starts the formal study of 
number work in the schools. This feature of testing the range of 
attainment has been carried throughout the test. The primary 
and intermediate tests for grades one to six are now available. 
They consist of five parts, or tests. Test No. 1 and Test No. 4 
are printed herewith in order to show more fully the character of 
these tests. (See pages 102-104.) 

Courtis Practice Tests. — As director of elementary education 
in the Detroit schools, Dr. Courtis early realized the need of doing 
something more about arithmetic than testing it. He accord- 
ingly devised his research and practice tests for the purpose of 
having children drill upon fundamentals in arithmetic and later 
be tested upon the same. The practice tests are skillfully 
designed. All copying of examples is eliminated. Pupils work by 
placing a tissue sheet over a cardboard copy, then by turning over 
the cardboard compare their answers with the correct answers. 
The work is skillfully arranged for school use and well motivated. 
One of the especially commendable means of motivation is that 
when pupils of a grade have mastered the work of that grade, they 
are excused from further practice. At the beginning of the next 
semester or grade they again take the test. If up to the stand- 
ard for the grade, they may be further excused; if not, they con- 
tinue the practice work until the proper grade standard has been 
attained. Children who complete all of the lessons early in the 
year and pass the tests satisfactorily are thus allowed to devote 
time to other studies or other tasks of their own choosing. The 
teacher’s part in the practice work is to hold the practice period 
daily, to help the child in recording his particular errors, and to 
follow up with whatever teaching seems necessary or desir- 
able. The student keeps his own scores in his daily record book, 
thus relieving the teacher of the labor of marking the papers. 

_ Another series of exercises, known as the Studebaker Economy 
Practice Exercises, are based upon the same general principles, 
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Practice testing in arithmetic so combines testing with the 
graded organization of the useful tool material that it deserves 
special attention by the teacher of arithmetic. In general pur- 
pose these tests have much in common with the Wisconsin 
Supervisory Tests and the Wilson Inventory and Practice 
Tests. In tool material, perfect scores must be the ultimate 
goal. 

Woody Scales. — The Woody scales have been replaced in a 
measure by the Woody-McCall tests. However, they are val- 
uable tests and lend themselves to use for research purposes. 

Andersen in the Elementary School Journal, June, 1918, has 
shown the possibility of using the Woody scales for diagnostic 
purposes. 

Reasoning tests. — When arithmetic is put to practical busi- 
ness use, it is always connected with an actual situation. The 
solution then requires judgment or reasoning as to the process 
involved. Since the school situation is usually quite artificial, 
it is recognized that much of the written problem work does 
not develop ability to apply the processes in actual situations. 
On the other hand, one realizes that without such ability the 
arithmetic work has largely failed. Bonser and Stone were 
the pioneer testers for reasoning in arithmetic. Bonser’s test 
appeared in rgrto, as a part of his study on reasoning ability of 
children. It was not developed into a standardized test. Stone, 
a few years later, studied arithmetic in twenty-five cities of the 
country through the use of written problems, or a reasoning test 
in arithmetic. These were later revised and_ standardized. 
While many other tests have appeared, Stone’s tests are still 
extensively used. A copy of the test is shown on the opposite 
page. 

The papers are scored by giving to each problem solved 
correctly the value as indicated at the left of each problem 
on page 107. The test was first formulated for upper sixth 
grade pupils, but it is equally good for seventh or eighth grade 
pupils. It is 100 difficult for good results in grades below 
the sixth, 


School 


THE STONE REASONING TEST 


(Time, Exactly 15 minutes) 


PROBLEM 


VALUE 


I.O 


1.0 


I.0 


I.O 


I.0 


1.4 


= & 
ON’ 


2.0 


2.0 


2.0 


2.0 


Io. 


U2 


PROBLEMS 


Solve as many of the following problems as you have 
time for; work them in order as numbered. 


. If you buy 2 tablets at 7 cents each and a book for 65 cents, 


how much change should you receive from a two-dollar 
bill? 


. John sold 4 Saturday Evening Posts at 5 cents each. He kept 


4 the money and with the other 3 bought Sunday papers 
Ae 2 cents each. How many did he buy? 

If James had 4 times as much money as George, he would 
have $16. How much money has George? 

How many pencils can you Duy. for 50 cents at the rate of 2 
for 5 cents? 

The uniforms for a baseball nine cost $2.50 each. The shoes 
cost $2 per pair. What was the total cost of uniforms and 
shoes for the nine? 

In the schools of a certain city there are 220 pupils. 4 are 
in the primary grades, + in the grammar grades, 4 in the 
high school and the rest in the night school. How many 
pupils are there in the night school? 

If 34 tons of coal cost $21, what will 54 tons cost? 

A news dealer bought some magazines for $1. He sold them 
for $1.20, gaining 5 cents on each magazine. How many 
magazines were there? 

A girl spent 4+ of her money for car fare and three times as 
much for clothes. Half of what she had left was 80 cents. 
How much money did she have at first ? 

Two girls receive $2.10 for making buttonholes. One makes 
42, the other 28. How shall they divide the money? 


. Mr. Brown paid one third of the cost of a building; Mr. 


Johnson received $500 more annual rent than Mr. Brown. 
How much did each receive? 

A freight train left Albany for New York at 6 o’clock. An 
express train left on the same track at 8 o’clock. It went 
at the rate of 40 miles an hour. At what time of day will 
it overtake the freight train if the freight train stops after 
it has gone 56 miles? 
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Stone has recently issued ! the following grade standards: 
GRADE STANDARD 


Score of 5.5, reached or exceeded by 80%, 75% accuracy. 
Score of 6.5, reached or exceeded by 80%, 80% accuracy. 
Score of 7.5, reached or exceeded by 80%, 85% accuracy. 
Score of 8.75, reached or exceeded by 80%, 90% accuracy. 


Com Dun 


It is quite probable that the median scores secured through the 
use of the Stone reasoning tests in various surveys form a more 
usable standard than the one suggested by Dr. Stone. These 
scores are shown in Table 15. 


TABLE 15.— SHOWING MEDIAN SCORES OBTAINED IN THE USE OF THE 
STONE REASONING TESTS 


NASSAU 
STONE 1908| BUTTE Satt LakE| Boston’ | BROOKLINE LrEapD 
GRADE 26 Crtres |Monr, 1914] City 1915 1916 Mass. Ss. D Pe 
5 Be nae | 4.0 
6 PO 3.9 6.4 4.0 6.2 6.7 4.5 
7 5.8 8.6 6.4 
8 74 10.5 11.6 Pe 


The teacher will find it worth while to use the Stone reasoning 
tests, although the standards are not so definite as for tests in the 
fundamentals. It will be simpler to take the returns from a 
single city, as, for example, Salt Lake City, as a standard. 
If pupils fail to reach the Salt Lake City standard, they are not 
doing as well as pupils have done in an average city system. 

Other reasoning tests. — The work of evaluating tests of 
reasoning in arithmetic has not been completed. It seems 
unwise, therefore, to venture a final judgment upon these tests. 


* Stone, C. W., Standardized Reasoning Tests in Arithmetic and How to Use Them, 
Teachers College Bureau of Publications. 
* The scoring is such as to slightly raise the score. 
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Monroe’s reasoning tests are in three forms, one for grades four 
and five, one for grades six and seven, and one for grade eight, 
each containing fifteen problems. 

The Buckingham scale for problems in arithmetic has one part 
for grades three and four, another for grades five and six, another 
for grades seven and eight. Ten problems are used in the first 
division, fifteen in the second, and fifteen in the third. The 
problems in the first division are printed herewith: * 


. We learn 2 words a day in our class. How ANSWER 
many do we learn in 8 days? 


. 23 children belong to our class, but only ANSWER 
Ig are present. How many children are 
absent P 


(33) 3. James has 28 marbles. He gives half of ANSWER 
them to Charles. How many has he left? 


(36) 4. If you can get 3 ginger-bread dogs for 5 ANSWER 
cents, how many can you get for 10 cents? 


(39) s. A boy owned 3 kites, each of them having ANSWER 
150 feet of string. How many feet of 
string had he? 


(42) 6. A baseball team took 12 players on a trip. ANSWER 
_ The trip cost the team $36. How much 
was that for each player? » 


1 This material is used with permission of the publishers, The Public School 
Publishing Company, for illustration purposes, 
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Value 7. An automobile was run 30 miles every day ANSWER 
(44) for a week. How many miles did it go? 


(43) 8. Henry gathered 5 quarts of nuts. He sold ANSWER 
them at 8 cents a quart, and spent the 
money for oranges at 4 cents apiece. How 
many did he buy? 


(51) 9. If an electric car runs 9 miles an hour, how ANSWER 
many hours will it take to travel from one 
city to another, 117 miles away? 


(53) 10. Ned sold his rabbit for 30 cents. This was ANSWER 
2 of what he paid. What did he pay for 
the rabbit ? 


The Otis Arithmetic Reasoning Test was originally prepared as 
a part of his group intelligence scale. It consists of twenty simple 
problems, samples of which follow: } 


Directions. Place the answer to each problem in the parenthesis after 
the problem. Do any figuring you wish on the margin of the page. 


1. If a boy had 1o cents and earned 5 cents, how 


much money did he have then?.............. ( ) cents 
7. How long will it take a glacier to move 1000 feet 
at the rate of 100 feet a year?. ......24.0.u54 ( ) years 


12. A ship has provisions enough to last a crew of 

20 men 50 days. How long would they last a 

crew of 40 Ment >... a cs oe eee eee ( ) days 
13. Oneschoolroom has 7 rows of seats with 8 seats in 

each row, and another schoolroom has 6 rows of 

seats with 9 seats in each row. How many more 

seats does one room have than the other?....... ( ) seats 


1 Published by permission of the World Book Company for illustration purposes. 
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19. A hotel serves a mixture of 3 parts cream and 

2 parts milk. How many pints of cream will it 

take to make 25 pints of the mixture?........ ( ) pints 
20. If a wire 20 inches long is to be cut so that one 

piece is 2 as long as the other piece, how long 

mush ihe longest plece Der iis tc. sae ete oe ( ) inches 


The Stevenson Problem Analysis Test. — This test is unique. 
It emphasizes ability to read problems, understand them, deter- 
mine the process to be used, and approximate the answer. It is 
an alternate response test, four options being given under each 
of the above points for each problem. The test in its first form 
consisted of only six problems, all of which dealt with socially 
useful studies. Careful directions, score key, and tentative 
norms are provided. May it be that this test points the direc- 
tion of an entirely new development? Is it possible that too 
much emphasis has been placed on formal (sometimes mean- 
ingless) number work, and that this formalism has even 
extended to problem work as it usually appears in the text- 
book? Certainly we must begin to be careful about meaning, 
and refuse to proceed with work unless it is meaningful to the 
children. 

A new type reasoning test.—In connection with the 
Massachusetts state-wide and New England contests, Wilson 
felt the need of a new type of reasoning test which he called, 
for lower grades, Number Ideas Test, and for upper grades, 
Business Situations Test. The tests are designed to discover the 
development of number concepts, experience basis for under- 
standing numbers, and judgment in the use of numbers. One 
of the definite objects of the author in formulating these tests 
was to direct attention to a new type of work badly needed in 
our schools, as brought out in the 1924 National Education 
Association report on arithmetic and further discussed in the 
arithmetic reports in the Third and Fourth Yearbooks of the De- 
partment of Superintendence. Formal drill should not be a part 
of the program in grades one and two. The object in these grades 
is the development of number concepts. The Number Ideas 
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Test is designed to ascertain with some degree of definiteness the 
progress of children in the lower grades in the development of 
number concepts. The Business Situations Test ! for the upper 
grades is designed to perform a similar function. It is more 
and more evident that what children need in written or reasoning 
problems is not the usual type of written problem in the textbook, 
but such work as will require experience and the use of ideas in 
actual business situations. Osburn’s study of reasoning prob- 
lems showed that two-thirds of the failure was due to inability 
to understand what it was all about anyway. These findings 
emphasized the emptiness of the experience and number concept 
background. 

All of the available reasoning tests are provided with direc- 
tions, score sheets, and norms of attainment. They are easily 
administered. Their use will be helpful, although the correla- 
tion between scores on these tests and ability to apply arithmetic 
in life situations has not been determined. 

The best tests to use. — The final validation of tests is a slow 
process, but gradually studies are appearing which make it 
possible to judge among the various tests. As a result of such 
studies many tests have already been discontinued. A typical 
study is that by Finley, which makes a comparison of the Cleve- 
land survey tests, the Woody scales, and the Monroe diagnostic 
tests. ‘The general conclusion is that the Cleveland survey tests 
and the Monroe tests are very similar and accomplish approxi- 
mately the same results. There is substantial agreement 
between the results obtained by these two tests. The Monroe 
standards are a little lower according to the author. The Woody 
scale, on the other hand, gives results that differ materially from 
those obtained by the use of the other two tests. The conclusion 
is that the Woody scales do not give any adequate measure of 
accuracy. The reason for this failure is that the time allowed 
for the problems in the Woody scales permits a child who does 


1 The nature of this test is shown in the last section of the General Survey Test, 
Form 1, “Business Situations.” See page 92. The separate Business Situations 
Test is more extended. 
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not know his combinations to secure results by counting. Fin- 
ley’s summary on the Woody scales follows: 


The Woody scales would seem to be deficient then in several ways: (1) a 
test in fundamental operations should measure both speed and accuracy, as 
well as a knowledge of the process involved ; (2) the number of problems of 
each type is too few to give an adequate measure of ability; (3) it fails to 
show individual differences between ptipils or even classes in all of the 
simpler processes ; (4) there is a lack of definiteness in the results obtained for 
the particular weakness; (5) its results are of little value in measuring in- 
dividuals, while both the other tests can be used to great advantage in this 
regard. On the other hand, the Woody test has some good points. It 
covers a wider field than either of the other tests. While it fails on the com- 
binations and simple exercises, at least for upper grade work, it does show 
strength or weakness in the more important exercises, the ones that are most 
needed. It is in fact a test of neither speed nor accuracy, but rather a test 
of power. It can be used to advantage to determine which processes have 
been mastered by a class and which ones are still beyond them. 


The final conclusion of Finley is that the Cleveland survey tests 
are slightly superior to the Monroe test for diagnostic purposes 
and greatly superior to the Woody tests. The writers would 
like to add that in their opinion the Woody tests do yield worth- 
while diagnostic results but that it requires considerable ingenuity 
to use them for this purpose. 

Sangern has recently subjected the Woody-McCall Mixed 
Fundamentals Test to a critical examination. He indicates 
“ That the fact that pupils err one time in seven in performing 
the right operation on the Woody-McCall test is due to a cause 
entirely different from inability to recognize the sign of the 
operation.” He notes that Thorndike and others have realized 
that pupils disregard the signs of the operations and he raises the 
following question: ‘“‘ Can it be then that the Woody-McCall 
Mixed Fundamentals Test is mainly a test of intelligence? is 

Meade has compared the Studebaker and the Courtis practice 
tests with results slightly favoring the Courtis. 

Hunkins and Breed have completed an extensive study of the 
relative validity of the several arithmetical reasoning tests. 
Included in the list were the arithmetical parts of some intelli- 
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gence scales in addition to tests mentioned in this chapter. Four 
of the reasoning tests discussed in this chapter were used and 
were ranked in the following order: first, Stone ; second, Otis; 
third, Monroe; fourth, Buckingham. Decided variations among 
the tests were noted. According to the authors the Stone and 
Monroe tests are the only tests of the seven that provide for 
systematic solution of the problems. They are, therefore, the 
most useful tests for the diagnosis of individual difficulties. 

It is to be expected that the newer tests will in time be sub- 
jected to similar critical study. 

The old versus the new in teaching arithmetic. — The old was 
handicapped by many useless processes which have now been 
eliminated from the work in arithmetic. It was hampered also 
by unitary analysis and the idea that all possible methods of 
solving a problem should be taught. The new arithmetic teaches 
only the useful, uses one method instead of several for any one 
process, and in all work seeks application to life situations and 
thorough motivation. The meaningless grind of yesterday is re- 
placed to-day by (1) mastery of the useful mechanics, motivated 
through games, competition, standards, and tests; (2) applica- 
tions to business and life situations. 

The work in measurement has aided greatly in securing the 
better type of drill work. A typical drill procedure in former days 
was (tr) the assignment of ten examples for seat work ; (2) dur- 
ing recitation have these placed on the board by pupils who had 
secured correct answers ; (3) havesame explained by going through 
each step in the work; (4) if time permitted all were sent to the 
board to take a dictated example as competitive drill, or some- 
times each pupil was given a different example to place on the 
board, the teacher running over results and marking same at the 
noon intermission. 

In this procedure no attention was given to individual needs. 
Neither teacher nor pupil knew the combinations in which drill 
was needed. The time of the better pupils was wasted and the 
weaker pupils were given little or no help. There was little 
or no real teaching. The teacher, dictating orally without 
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previous preparation, might give the same combinations day 
after day, and all of her preferred combinations appeared day 
after day in the drill work. It was largely a matter of accident 
if pupils mastered all the combinations. 

The procedure to-day is entirely different. In taking up a 
process the first duty of the teacher is to determine in detail all 
of the different combinations which are socially useful or which 
should be taught to the particular grade. The next step is to 
determine the order in which these shall be taught, dividing them 
into appropriate teaching units. The third step is to devise 
appropriate drill exercises, including games and other means of 
motivation. Then, as the teaching proceeds the teacher keeps a 
card for every pupil and has each pupil keep a duplicate card of 
his own. On this card are noted the combinations on which the 
pupil fails. A convenient form for this card is for the teacher to 
mimeograph all of the combinations, duplicating enough copies 
so that there may be two for each pupil, one for herself and one 
for the pupil. Then, as the pupil masters combinations they may 
be marked off. This work may be aided at any time by the giv- 
ing of an inventory test. Most standard tests are lacking in 
accepting less than roo per cent accuracy, but this is gradually 
being changed. Since the purpose is business usage, nothing less 
than 100 per cent accuracy is acceptable. The test will help in 
locating individual needs and, properly handled, will further 
motivate the work. 

It will be observed that this procedure is not haphazard and 
accidental but systematic. It is not the present purpose to dis- 
cuss methods in any extended way but merely to show the use of 
standard tests. By way of illustration of the systematization of 
procedure in arithmetic the reader is referred to current courses 
of study in arithmetic. Note, for example, the Connersville 
Course in Elementary Mathematics republished by Warwick and 
York. For illustration, in the teaching of addition, the teacher 
will group the one hundred first decade combinations into con- 
venient groups of four or five each. When the combinations of 
this group have been taught in their preliminary form, then the 
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work may be carried to the second step, decade drill, and finally 
to the third step, column addition. But during all of this work 
the combinations involved must be limited to those already 
mastered. Such procedure eliminates counting and leads to 
letter-perfect results. This is illustrative, and similar systematic 
procedure is necessary in every process. The recent course in 
arithmetic in Melrose, Massachusetts, is another illustration of 
carefully planned systematic drill with adequate motivation. 

The next step. — What is the next step in measurement in 
arithmetic? Some say it is to devise tests for the measurement 
of the higher processes in arithmetic. This may be so, but it is 
to be hoped that before such tests are formulated, the needs of 
common business practice will be more fully determined. If 
tests were now formulated for denominate numbers, percentage 
and its applications, mensuration, etc., they would doubtless 
represent merely textbook and schoolroom viewpoints. The 
results would surely be unsatisfactory. It is to be hoped, there- 
fore, that the more fundamental work of determining the actual 
community and business demands of arithmetic will be carried 
much further before any attempt is made to extend measurement 
in arithmetic to the higher processes. Progress is being made 
along this line * and in time we may hope to have a type of arith- 
metic throughout the entire course, which is directly applicable 
to business usage and which is so taught as to further the intelli- 
gent use of arithmetic in business. In the meantime, teachers 
are quite safe in furthering the work of measurement in arith- 
metic in the fundamental processes, simple fractions, and rea- 
soning problems of the right type. Teachers may assume that 
mastery here is essential, and that measurement is valid so long 
as applied only to the drill phases of the subject. It should be 
noted, however, that the inventory test is replacing the survey 
type of test, for real help in teaching. 


* See particularly references in Section VIII at the close of the chapter. 
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CHAPTER V 
THE MEASUREMENT OF READING 


The reading situation. — The primary purpose of the teaching 
of reading is to train the pupil to gather thought from the printed 
page. In the attainment of this purpose, various methods 
have been employed and different policies pursued. Although 
teachers may be in total agreement with the purpose of reading, 
the methods which they have employed and the policies which 
they have pursued for the attainment of this purpose have been 
varied. This indefiniteness of procedure has resulted in con- 
fusion. The purpose of reading has not always been kept clear. 
This fact has increased the lack of uniformity in procedure. In 
the past, reading method has been characterized by emphasis on 
oral reading, although it is a well-recognized fact that a very great 
portion of the reading which the child will do after he leaves 
school will be silent reading. The emphasis which has been 
placed on oral reading in the intermediate and grammar grades 
has long been questioned. Recent investigations have shown 
that the emphasis in reading in these grades should be shifted 
from oral reading to silent reading. There are several reasons 
why emphasis on oral reading has persisted. The following are 
among the more important: First, oral reading is more easy to 
check than silent reading ; second, teachers have lacked a method 
of teaching silent reading; third, the strong influence of tradition 
in the curriculum tended to perpetuate a method without its 
being questioned. 

Although the emphasis in reading in the intermediate aod 
grammar grades is shifting from oral to silent reading, and a much 
larger proportion of the total time given to reading in the elemen- 
tary schools is now given to silent reading than was formerly the 
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practice, we should not lose sight of the fact that oral reading has 
a very definite place in the curriculum for each grade just as 
silent reading has its important function to perform. The prob- 
lem for the teacher is to know where oral reading is to be taught 
and the kind that is to be taught. Likewise, it is important to 
know where silent reading is to be stressed and the kind of silent 
reading that is to be taught. 

Oral reading. — It is a well-established fact that oral reading 
has a very definite place in the primary grades. In grades one 
and two and, in some cases, grade three, the emphasis should be 
placed on oral reading. In these grades oral reading is indis- 
pensable to the child’s progress in reading, but the method should 
be such as to aid in silent reading. Professor Suzzallo! states 
the problem as follows: : 

Reading is an attempt to establish connections between three factors, 
the oral symbol, the visual symbol, and the meaning. The young child, 
beginning to learn to read orally, attaches meaning to the visual symbol 
through the oral symbol. 

Oral reading is absolutely essential and basic in the first two grades 
(roughly), or as long as mechanics are a major difficulty, or as long as the 
child’s reading vocabulary is still smaller than his speaking or understanding 
vocabulary. Its function is to connect the meaning and the printed symbol 
through the intermediary of sound or pronunciation. 

The small child going into the school is acquainted with sounds 
which have meaning. As soon as he sees the connection between 
these sounds and their symbols, the meaning of the symbols 
becomes clear to him. By the time the pupil reaches the fourth 
grade he should have sufficient mastery over the mechanics of 
reading so that he can read independently. It very often hap- 
pens, however, that on account of the differences among pupils 
it will be necessary to give some attention to oral reading for the 
mastery of the mechanics. Many of these pupils will call for 
phonic analysis in oral reading in order to develop eye move- 
ment or correct other poor reading habits. As the pupil pro- 
gresses through the intermediate and into the grammar grades, 


* Suzzallo, Henry, quotations in Stone, C. R., Silent and Oral Reading, p. 34. 
Houghton Mifflin Company. 
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the attention given to oral reading for the mastery of the me- 
chanics of reading will give place to silent reading. It is a well- 
established fact that the large amount of time given to the formal 
exercises in oral reading usually found in the higher grades is 
resulting in little benefit to the pupils. 

In addition to the place of oral reading in the primary grades 
there are values of oral reading which justify its being taught, 
in a limited manner, in the intermediate and grammar grades. 
Among these are the following: First, on account of the rhythm 
and imagery in poetry, oral rendition is necessary for its inter- 
pretation and appreciation; second, oral reading has a social 
value which can be attained through audience reading by pupils 
who have mastered the mechanics of reading and who have 
learned the habit of independent reading; third, it very often 
happens that many pupils are slow to learn the proper use of the 
voice, a defect which can be detected and corrected through 
oral reading. Pronunciation and enunciation can be improved 
through oral reading although these phases of expression have a 
distinct place in oral English. 

Silent reading. — Silent reading has a place throughout all the 
grades. Beginning with the fourth grade, however, silent read- 
ing should receive more emphasis than oral reading. In justifi- 
cation for this point of view, Dr. William 5S. Gray writes as fol- 
lows : 

By the time the pupil reaches the fourth grade he has mastered the art 
of reading well enough to use it independently. The result is that he begins 
to read more rapidly than during the earlier grades. He becomes interested 
in the content of what he reads and, because his vocal cords react some- 
what slowly, his eyes run along the lines more rapidly than he can pronounce 
the word. It is evident that under these conditions speed and recognition 
become the enemy of silence in oral reading. ‘These facts justify the con- 
tention that less emphasis should be given oral reading during the inter- 
mediate grades and greater opportunity should be given for the development 
of effective habits of silent reading.! 

The teaching of silent reading in the intermediate and grammar 
grades must take cognizance of the individual differences among 


1 Elementary School Journal, Vol. 19, p. 609, April, 1919. 
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pupils just as provision must be made for these differences in the 
teaching of oral reading. These differences among pupils in the 
ability to comprehend the thought in what is read will manifest 
themselves in various forms which will result in the formation of 
different groups of pupils. In most any group of pupils there 
will be found those who read at a medium or fast rate and have 
good comprehension, and there will be those who range from slow 
to fast in rate but are poor in comprehension. In addition to the 
discovery of the difficulties which such pupils encounter, such as 
the lack of word knowledge, bad reading habits involving the eye, 
voice, and lips, there must be considered the type of material 
necessary to correct these difficulties. Indeed, it is not too much 
to say that in any of the material used lies the solution of many 
of the problems encountered in silent reading. The type of 
silent reading which should be taught in the intermediate and 
grammar grades is well summarized by Stone! as follows: 


SILENT READING IN THE INTERMEDIATE GRADES 


1. The two leading aims in reading instruction in the intermediate grades 
are to bring the rate and comprehension in silent reading to a high level 
of efficiency, and to provide large means of vicarious experience through 
extensive silent reading. 

2. An abundance of material of a great variety of types covering all 
phases of life, full of action and spirit, should be provided for extensive silent 
reading. 

3. A variety of effective methods should be employed to center attention 
upon the content during the study time, as well as during the class period. 

4. Special silent reading training exercises should be used with the class 
as a whole, and with special simple groups, for the purpose of bringing the 
rate and comprehension of every individual to the highest level possible. 


SILENT READING IN THE GRAMMAR GRADES 


1. The problem of the development of speed and comprehension continues 
in the upper grades, although if the reading instruction in the intermediate 
grades has been effectively done, the proportional time devoted to this aim 
will be less than in the intermediate grades. 


1 Stone, C, R., Silent and Oral Reading, pp. 71-72, 78, Houghton Mifflin 
Company, 
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2. Much extensive silent reading of relatively easy material of well- 
recognized worth in giving the pupils a ‘‘ wide observation of human affairs” 
and in developing high ideals and interests should be done by all upper grade 
pupils. 

3. For the upper grade pupils who have attained a reasonably high level 
of rate and comprehension, there should be increasing opportunity for 
experience in enjoying literary material with catholicity of theme drawn from 
the great literatures of the world. The upper grade period has increasingly 
greater possibilities in the study of poetry. 


With this brief statement of the place of oral and silent reading 
in elementary schools, the question naturally arises, What use can 
be made of measurements in reading to increase the efficiency of 
the instruction in this important subject ? This question involves 
two factors: First, the place of measurements in the teaching of 
reading, and, second, the corrective measures which should be 
used as the result of the application of these measures. 

Measurements in oral and silent reading. — Research in the 
subject of reading has been most fruitful. The contributions 
from this field have been so numerous and varied that the 
teaching of this subject can in large measure be placed on a sci- 
entific basis. Among the more important phases of oral and 
silent reading in which research has made valuable contributions 
are the effects which the movements of the eye and the move- 
ments of the muscles of the throat have on the rate and compre- 
hension in oral and silent reading, the type of reading material 
most suited for different stages of development in reading, and 
the different methods necessary to insure most satisfactory 
results in reading. 

Buswell, in a study of the fundamental reading habits, reports 
three measurable elements in the movement of the eye: First, 
the average number of fixations per line; second, the average 
duration of fixations; and third, the average number of regres- 
sive movements per line. Standards! have been attained for 
each of these elements in oral and silent reading, as follows : 


1 Buswell, G. T., Fundamental Reading Habits: a Study of Their Development, 
Supplementary Educational Monograph No. 21, Department of Education, 
University of Chicago. 
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AVERAGE NUMBER OF FIXATIONS PER LINE 
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Since comprehension takes place only during the pause of the 
eye, it is evident that the fewer the number of pauses in a line and 
the shorter the pause, the more quickly the pupil will compre- 
hend. Stone! makes the following comparison of mature and 
immature eye movements: 


IMMATURE EYE MOVEMENTS MATURE EYE MOVEMENTS 
1. Many eye pauses per line, short 1. Few eye pauses per line, long span 
span of recognition of recognition 
2. Eye pauses of long duration, low 2. Eye pauses of short duration, 
rate of recognition high rate of recognition 
3. Many regressive movements, lack 3. Few or no regressive movements, 
of rhythm good rhythm or regularity. 


1 Stone, C. R., Silent and Oral Reading, 16. 
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These elements in the eye movement will materially affect the 
rate and comprehension in oral and silent reading. In the oral 
reading of the beginner an important problem is the development 
of eye movements that are rhythmic, that are of short duration, 
and that are constantly growing in length. Eye movements in 
silent reading can be developed beyond eye movements in oral 
reading. As the mastery of the mechanics of reading develops, 
there is a tendency for the mind to run ahead of eye movement ; 
so that, if undue emphasis is put on oral reading, comprehension 
of thought will be retarded. It is at this stage that oral reading 
should give place to silent reading. 

It has been found that the rate in oral and silent reading is 
very materially affected by the movements of the vocal cords 
and the tongue. With the small child there is a tendency to whis- 
per the words when he is reading. Pronunciation of the sound | 
of a given symbol will at first tend to draw attention from the 
meaning of the symbol. It is a disputed question as to whether 
there is a total absence of muscular movement in the throat of 
the most skillful readers. On this point Freeman concludes as 
follows : 


Even though a practiced reader does not give these outward signs of 
pronunciation, it is shown by experiment that the vocal cords and the 
tongue make very slight movements which correspond to the words which 
are being read. Not only are the words reproduced in some form of inner 
pronunciation, accompanied by the imagination of the sound of the words 
or of the feeling which is produced in pronouncing them, but we also have 
the imagery which corresponds to the relationships of the words of the 
sentence.! 


Quantz, in a study on the relationship between rate of reading 
and lip movement, writes as follows: ‘‘ The rate of lip movement 
and the total amount of reading bear inverse relationship.” 
Dodge, Gray, and Huey, in their investigations, have further 
supported this conclusion. It has also been found that the char- 
acter of the subject matter and the purpose for which it is read 
have an important bearing on the rate with which pupils read, 


1 Freeman, Frank N., Psychology of the Common Branches, p. 84. 
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due to the fact that such physiological factors as eye movement 
and muscular movement of the throat are materially affected. 
Gray * has shown that the number of pauses which the eye makes 
per line and the length of those pauses will be higher for poetry 
than for prose; and further, that the number of pauses per line 
and the length of these pauses will be greater when prose is read 
to answer a question than when it is read simply to understand. 

Research has shown, therefore, that an answer to many of the 
difficulties which children encounter in learning to read effec- 
tively will be found in a study of the movements of the eye and 
the muscles of the throat and in the nature of the subject matter 
and the purpose with which it is read. It also has shown the 
different stages of development of pupils in their mastery over 
these difficulties. Since these difficulties manifest themselves 
most pronouncedly in the rate of reading and the degree to which 
pupils can comprehend, measurements in reading which deter- 
mine the amount of rate and comprehension have an important 
bearing on the teaching of reading. Through the application of 
reading tests, the rate and comprehension of an individual can 
be readily determined. When these factors are determined 
and are found to be deficient, the solution to this problem can be 
sought in some of the basic elements which underlie reading 
processes. 


READING TESTS 


SILENT READING 


Thorndike-McCall Reading Scale. — This scale is intended to 
measure comprehension in reading. It does not measure rate 
and is not, therefore, a speed test. It can be used in grades two 
to twelve inclusive, although the most practical use of the scale 
will be found in grades four to eight inclusive. A time limit of 
thirty minutes is allowed for the test. The scale appears in ten 
forms, which make frequent testing of the same group with this 
test possible. Each form contains a series of paragraphs with 
questions the answers to which show how successfully the 


1 Gray, C. T., quotation from O’Brien’s Silent Reading, pp. 60-61. 
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pupil has grasped the content of the paragraph read. There 
are thirty-five questions in each form. One form is sufficient 
for a testing. Grade norms are provided for grades two to 
twelve inclusive. The extent of the child’s ability to compre- 
hend is measured in terms of the number of questions answered 
correctly. The number of questions correct for each child is 
translated into a T score which is a more accurate measure for 
describing reading ability than is the gross’score. 

This scale has made a valuable contribution to the teacher in 
providing a reading agé for each T score from which the degree of 
development of the individual’s reading ability can be deter- 
mined. From the reading age the individual’s reading quotient 
may be obtained. If the reading age of an individual is more 
than his chronological age, his reading quotient will be greater 
than one hundred and is, therefore, developed beyond that of 
normal reading ability. If the reading age of an individual is 
below his chronological age, his reading quotient will be less than 
one hundred and his reading ability is not developed in accordance 
with normal reading ability. Two illustrations will suffice to 
make this clear. One pupil 124 months old has a T score of 27 
which gives a reading age of 84 months and has, therefore, a read- 
ing quotient of 68. Another individual 120 months old has a T 
score of 52, which gives a reading age of 155 months and a read- 
ing quotient of 129. 

Evaluation of the scale.—'The Thorndike- McCall scale is 
one of the valuable reading scales for teachers. Its chief merits 
are: first, it measures what it sets out to measure; second, 
the performance is very similar to an exercise in silent reading ; 
third, it is simple in its nature so that any teacher can apply 
it with accuracy; fourth, the method of construction and the 
standards available for interpretation are accurate and complete ; 
and fifth, the type of question asked on the different paragraphs 
and the nature of the paragraphs included in the scale are of 
such a nature that the test is suggestive to the teacher as a 
method in the direction of her teaching and as a basis for the 
selection of materials for her own occasional testing of pupils. 
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Table 16 gives the T scores for each number of questions 
correct on Form I. 


TABLE 16 
QUESTIONS T ScorE QUESTIONS T ScorE QUESTIONS T Soone QUESTIONS T Scoge 
CoRRECT CORRECT CORRECT CorRRECT 
OF. 22 OQ) tsar bs (are tase eee 4I + oe 59 
Eat 24 LO: ine mak eens iO.) ag 43 ft i ae 61 
Dare 26 it : 
a 27 12 
a 28 is 
ae 28.5 || 14 
aan 29 15 
ee 30 16 
Set 31 17 


Table 17 gives the reading age norms for each T score on 


Forms I and II 
TABLE 17 


READING 
AGE 
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Burgess Scale for measuring ability in silent reading. — This 
reading scale is intended for grades three to eight inclusive. It 
consists of four equivalent and interchangeable forms known 
as Picture Supplement Scales 1, 2, 3, and 4. Each scale consists 
of a series of twenty short unit paragraphs which describe an 
object placed at the top of the paragraph. Each paragraph in 
the scale is of the same degree of difficulty. The answer to the 
question in each paragraph is given by having the child draw on 
the figure what the paragraph tells the pupil to do. .The score 
is the number of paragraphs marked correctly. No scoring key 
is needed. ‘The time limit is five minutes for each grade. The 
standards for the Burgess Reading Scale are given in Table 18. 


TABLE 18. — CREDIT CORRESPONDING TO EACH NUMBER OF PARAGRAPHS 
IN EACH GRADE 


NUMBER OF PARAGRAPHS READ AND MARKED CORRECTLY 
GRADE 
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This table is read as follows: A third grade pupil having nine paragraphs right should be marked 74; 
a fourth grade pupil for nine paragraphs correct should be marked 62, etc. 


The scheme for the adjustment of the pupil’s mark at different 
periods of the school year is provided with the regulations for 
scoring the test. 

Evaluation of the scale.—The chief characteristics of the 
scale may be stated in the words of the author who writes as 
follows : 

The scale has four outstanding characteristics. The first is that it makes 
a definite attempt to measure a single ability, which is the ability to read 
silently a single type of material, at a constant level of difficulty, in a fixed 
period of time. It measures the amount of reading of a practically useful 
nature which the child can do in five minutes. 

The second outstanding feature of the scale is that a careful attempt has 
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been made to discover the controlling factors in silent reading. Some 
twenty-five such factors have been identified. One, the child’s rate of 
reading, has been adopted as the variable to be measured ; and the remaining 
twenty-four factors have been, in so far as possible, held constant. It is 
believed that by following this method, a test has been prepared in which 
every task presents the same type of reading difficulty as every other, and 
for which the scores represent comparative amounts of one single sort of 
reading ability. 

The third outstanding feature is that the test is planned for classroom use. 
It can be given to large numbers of pupils simultaneously. It requires five 
minutes for actual testing; and can be scored accurately, rapidly, and easily. 
The cost of printing has been kept low; and companion editions can be 
prepared as need arises. Three such alternate editions have already been 
prepared as Picture Supplement Scales 2, 3, and 4. 

The fourth outstanding feature is that grade scores have been turned into 
equivalent scale values for those grades. This makes it possible, in testing 
with Picture Supplement Scale 1, to measure the ability of each child in terms 
of its relation to the known abilities of other children who are approximately 
of the same degree of maturity, and have received approximately the same 
amounts of training. 


The scale is a‘valuable contribution to the accurate measure- 
ment of a certain type of reading. The method of construction 
has been carefully worked out. The subjects described in the 
content of each unit in the different scales represent a wide selec- 
tion and make a strong appeal to the varied interests of pupils. 
The social value of the scale, therefore, is significant. 

On the other hand, there is doubt about the constancy of all 
the twenty-four factors mentioned by the author. One of these 
factors is the drawing of the pictures required to answer the ques- 
tion raised in each paragraph. The difference in the ability of 
pupils to draw would certainly affect their reading results which 
may or may not be an indication of their reading ability. More- 
over, there is a question about the one variable factor and the rate 
of reading, which in this case contains other elements than the 
rate at which an individual grasps the thought in a paragraph. 
One of these elements is the time it takes the pupil to make his 
drawing in answer to what he has read. 

The Monroe Silent Reading Tests. — These tests have been 
selected from sentences taken “ from school readers and other 
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books which children read.”’ They are intended for grades three 
to twelve inclusive. They consist of three tests, Test I for grades 
three, four, and five; Test II for grades six, seven, and eight; 
Test III for grades nine, ten, eleven, and twelve. Tests I and 
IT have three forms each; namely, Forms 1, 2,and 3. Test III 
has two forms, Forms 1 and 2. The different forms in. each test 
are of the same degree of difficulty but are different in content 
so that the same class can be examined several times throughout 
the year. Each test is made up of a series of paragraphs. The 
first paragraph in each test is comparatively simple for the group 
for which it is intended. The paragraphs which follow are of 
increasing difficulty. The tests measure the rate of reading and 
the amount of comprehension. The pupil’s rate of reading is the 
sum of the rate values of the paragraphs which the pupil has read. 
The pupil’s comprehension is the number of correct answers to the 
paragraphs which have been read. The answer to each para- 
graph is indicated by drawing a line under one of-a list of words 
given for each paragraph which best describes what was read 
in the paragraph. 

Evaluation of the test.— One of the dangers of-a test is an 
attempt to measure too many things. A reading test which is 
made up of short units of performance should be of equal degree of 
difficulty and should embody as far as possible the same kind 
of material. The Monroe test does not observe either of these 
requirements. The units include prose, poetry, narration, and 
description. The responses required to these units do not rep- 
resent an equal degree of performance. Moreover, some of the 
units are easier than others. These facts are frequently pointed 
out by teachers in the use of the test. It is also true that the 
test is not an accurate measure of the pupil’s rate of reading, for 
the reason that the rate score as given includes the time which 
the pupil consumes in indicating the correct answer to the ques- 
tion in the paragraph. However, this test is possibly one of 
the best at present available which involve the two important 
essential features in reading ; namely, rate and comprehension. 
The ease with which the test can be given and the short time 
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required to give it, together with the slight cost, make the test 
one of the most serviceable reading tests available. The teacher 
can make ready use of it for instruction purposes. 


STANDARDS 
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Monroe Standardized Silent Reading Test Revised. — There 
are two tests, Test 1 and Test 2, in this series. Test 1 is intended 
for grades three, four, and five; Test 2 for grades six, seven, and 
eight. Three forms, 1, 2, and 3, are available for each test. 
While they are similar in construction to the original Monroe 
Standardized Silent Reading Tests, they include certain needed 
improvements. In the old standardized tests some of the ques~ 


The Measurement of Reading 135 


tions required the pupils to write their answers, which caused 
variability in the scoring. The revised tests have overcome this 
difficulty by permitting the pupil to mark his answer. The rate 
score is determined by the actual number of words read and not 
by rate values asin the former tests. The score in comprehen- 
sion is the number of answers correctly marked. The samples 
in the revised form, according to the author, represent a better 
gradation of difficulty. The content is similar to the content in 
the old tests. It is made up of prose and poetry. Another 
improved feature of the revised form is found in the three fore- 
exercises instead of one, as in the original form. The grade 
medians for the revised forms are as follows: 


GRADE MEDIANS MONROE SILENT READING REVISED 


COMPREHENSION RATE 
GRADE 
Form 1 ForM 2 Form 3 Form 1 ForM 2 Form 3 

Ill 2s ihe eve! 82 78 81 
IV ae ue a7 122 116 121 
V 9.8 9.8 9.8 142 135 141 
8 eee II. tir ..7 159 164 179 
PL te ae, sd vs 12.5 12.6 13 L 7 176 192 


1d 9 pec i £357 13.6 14.6 185 IQI 208 


The Stone Narrative Reading Tests. — This series of tests 
consists of a test for grades three and four, a test for grades five 
and six, and a test for the junior high school. Each test is made 
up of narratives. The test for grades three and four includes 
‘“‘ The Long Slide ” and “‘ The Strange Bird ”’; the test for grades 
five and six includes ‘‘ Grandmother’s Panther ” and “‘ Old Mus- 
tard.” The test for the junior high school contains one long 
story. The narratives in each test are of equal degree of diffi- 
culty. 

In the application of these tests the first narrative in each test 
should be given one day and the second narrative the succeeding 
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day. Each test has a preparatory test which duplicates 
completely the problems involved in taking the real test. This 
preparatory test does not count in the pupil’s score. It has the 
advantage, however, of making clear to the pupil how he is to 
proceed on the real test, and also prevents the real test from being 
influenced by practice. At present only one test is provided 
for each grade. Additional forms are being prepared so that 
progress in reading can be measured at different times during 
the year. 

The pupil’s rate is the average time on the two stories for each 
test. A set of rate cards is provided whereby each pupil can 
obtain his rating. This card is exposed every five seconds. The 
rate is printed on the front of the card in large figures and the time 
is printed on the back. When the pupil finishes the narrative in 
the test he gets his rating score from the card which the examiner 
has exposed and records it on an individual record sheet. 

The pupil’s comprehension is determined by the number of 
questions which he answers on each test. Ten questions are 
provided on each story. Five answers are listed under each ques- 
tion and indicated by the letters a, b, c, d, and e. The pupil 
selects the answer in each series which in his judgment is the cor- 
rect answer to the question. He records the letter to this answer 
on his record sheet. Tentative standards are provided for the 
grades covered in each test. 

Evaluation of the test.— Most of the silent reading tests are 
made up of paragraphs which are, as a rule, short, complete units. 
This form of test provides a good study lesson. The Stone tests 
have the advantage of measuring the ability to read rapidly a 
continuous story. ‘This ability is the end which is sought in the 
teaching of silent reading. This factor of the test makes it a 
distinct departure from most of the tests on silent reading. The 
test also has the advantage of measuring rate and comprehen- 
sion, which factors must be taken into consideration in the teach- 
ing of reading for the reason that a diagnosis of a pupil’s reading 
ability cannot be determined without a knowledge of the elements 
which affect these two factors. Moreover, the measuring of a 
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pupil’s rate is not influenced by the recording of the answers to 
questions on any part of the test. The rate is a measure of a 
pupil’s continuous reading. The method of measuring the 
pupil’s comprehension is simple and direct, so that a pupil’s 
ability to phrase his answer does not interfere. The tests have, 
therefore, the distinct value of measuring what they set out to 
measure; namely, rate and comprehension in a continuous 
narrative. 

The diagnostic chart which is provided with each test is an 
added feature to the test inasmuch as the benefit which will 
result from the application of any test is always conditioned on 
the extent to which the teacher uses the results in the direction 
of her teaching. The chart makes it easy for the teacher to inter- 
pret her results and to direct her instruction on a basis of her 
results. Another feature of the test is the limited cost. The 
narratives for each test appear in separate pamphlets. In using 
these tests the pupils do not write on the test; consequently the 
test can be used repeatedly. It is quite possible to supply a whole 
school system with this form of test so that the reading can be 
measured from year to year. The initial cost will be somewhat 
larger in comparison with the cost of other tests, but the ultimate 
cost will be low. The only danger in this procedure lies in the 
fact that coaching would be possible. It is, therefore, impera- 
tive that different forms for each test be provided as soon as 
possible. 

Haggerty Reading Examinations. — These examinations ap- 
pear in two forms, Sigma I, intended for grades one, two, and 
three, and Sigma III for grades six to twelve. Sigma II for the 
intermediate grades is in the process of construction. 

Sigma I consists of two tests: Test 1 contains twenty-five 
exercises, the answers to which are given by drawing a line under 
a descriptive word or making a mark on a figure, such as “ Put 
a stem on the apple; Put a cross on the ball; Put a cross on the 
wing of the goose,” etc. Test 2 consists of twenty questions, 
' the answers to which are indicated by drawing a line under 
DY Ca OLentINO (aay 
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6. Can a dog walk? No Yes 
7. Is four more than five? No Yes 
8. Have all girls the same name? No Yes 
9. Is a dozen more than eleven? No Yes 


Test 2 should be given before Test 1. Two minutes are allowed. 
The score is the number of exercises done correctly in a given 
time allotment. Each exercise is of increasing difficulty. The 
standards now available for this test based on results from test- 
ing 6000 pupils are as follows: 


GRADE STANDARDS FOR READING EXAMINATION: SIGMA I 


Grratlence papas? 201, I 2 3 4 
Test 1 4 12 16 20 
Score —_ |}. ] | 
Test 2 2 8 14 18 


Age in Years 7 8 9 ike) II 
fo th ae. 6 12 15 18 24 

Score §_ 22] $A |] mA A] 
Test 2 4 ? 12 15 19 


Evaluation of the test. — Sigma I has the following outstand- 
ing characteristics. First, the subjects for the exercises come 
within the experience of small children. This feature gives the 
test a strong social appeal; second, each exercise in the test is of 
increasing difficulty, which gives it the advantage of a scale; 
third, the method of scoring and tabulating is simple so that 
teachers can use it with little difficulty. 

This test is clearly one of the most valuable and practical silent 
reading tests available for grades one to three. 
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Sigma III appears on two forms: Form A and Form B. It 
consists of three tests: a vocabulary test, a sentence reading test, 
and a paragraph reading test. Each test is preceded by a series 
of directions to the pupil which have the characteristics of a fore- 
test. The time allotment for Test 1 is five minutes; Test 2, 
three minutes; Test 3, twenty minutes. While time limits are 
given, the tests do not measure the rate of reading. The stand- 
ards which are now available are as follows: 


i ee ee ee ee ee ee er 


| GRADE STANDARDS FOR READING EXAMINATION: SIGMA TII— Form A 


a re a ee ||) ae 
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(sPaden aieilicegen Taras 


COLE ps (oun (a7 Se ea 3 gO | 54 68 80 GapditOAMal te Habics 


The Manual of Instruction provides age norms. 

Evaluation of the Test.—Sigma II has the advantage of 
measuring different factors in reading ; namely, word recogni- 
tion, sentence understanding, and thought getting in a paragraph. 
In a measure it is a diagnostic test in reading. It also has the 
merit of measuring the response without the influence of lan- 
guage expression. The answers to Test 1 are given by under- 
lining the word that gives the best definition. 

Test 1. Minister (Servant, Preacher, Agent, To Assist) 

Test 2. Draw a line under the right answer to each question : 

rt. Can good children make promises ? Yes No 
Test 3. Underline the one phrase which tells what Rip did not like to do. 
Run errands 
Work at home 
To hunt 
To fish 
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For practical purposes in the classroom this test is of much value 
to the teacher. It will provide her with information on which 
she can classify her pupils and a basis for the selection of suitable 
reading materials to meet the needs of the different groups in her 
class. 


OTHER TESTS 


The Gates Reading Tests. — An advanced step in the construc- 
tion of reading tests has been taken in the Gates Reading Tests 
in that they make provision for the measurement of different 
types of reading. In the past, reading tests have been used in 
large measure for the purpose of determining rate, comprehension, 
and word knowledge. It has been evident to those who have 
been using such tests for the purpose of directing classroom in- 
struction that, even though the teacher could determine the rate, 
the comprehension, and the word knowledge of the pupils in her 
class, she was still without exact information concerning the 
different types of reading on which individual pupils or groups 
of pupils needed special instruction. . The information provided 
by the reading test has on the whole served the principal, the 
supervisor, and the superintendent more fully than the teacher. 
It has not given her the detailed information which would enable 
her to make reading instruction specific. 

The Gates Reading Tests are planned primarily for the teacher. 
In the language of the author, they “ are designed to make possi- 
ble a comprehensive measurement of achievement in reading in 
such a way as to reveal special strengths and weaknesses and 
thereby to indicate the type of training most needed by the pupil. 
The several tests measure not the same but different phases of 
reading ability. They are, in other words, diagnostic.” 

These tests appear in two series or “‘ teams.” One series is 
designed for grades one and two and for slow pupils in the third 
grade. The other series is designed for grades three to eight. 
There are two forms of each series. 

The series for grades one and two contain three tests — one to 
measure each of the following types of reading : 
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Type 1. Word Recognition 
Type 2. Phrase and Sentence Reading 
Type 3. Reading of Paragraphs of Directions 


The series for measuring and diagnosing of reading ability in 
grades three to eight consist of four tests — one to measure each 
of the following types of reading: 


Type A. Reading to Appreciate the General Significance of a Paragraph 
Type B. Reading to Predict the Outcome of Given Events 

Type C. Reading to Understand Precise Directions 

Type D. Reading to Note Details 


In the selection of the vocabulary for the Word Recognition 
Test great care has been taken to secure a list of words which 
would be representative of the type of vocabulary which primary 
pupils should have. The words, as finally used, have been 
selected on a basis of their utility, interest, and difficulty and 
form a large part of the vocabulary which every primary child 
should acquire. In each of the three tests for the primary grades 
the pupil gives his answer by making a cross on an object. By 
this means the question of time consumed and difficulty encoun- 
tered in writing the answer does not enter. The possibility of 
error in scoring is also reduced to a minimum. In each of these 
tests the first tasks are easy and increase in difficulty toward the 
end of the test. | 

In the tests for the measuring and diagnosing of reading ability 
in grades three to eight, the purpose is to measure “ skills, tech- 
niques, and acquired habits. They are arranged to gauge not 
the underlying mental capacities or native aptitude for reading 
but the skills acquired which are subject to further development 
by dint of training. None, furthermore, is a measure of depth 
or power of comprehension ; none aims to determine how difficult 
a passage, or how complex a linguistic idea a pupil can under- 
stand.”’ 

The author has provided norms and suggestions for the inter- 
pretations of results. The results from each of the tests can be 
brought together into one score as a reading age or a reading 
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grade. With these tests, the teacher should be able to make 
a careful diagnosis of the reading achievement of pupils in 
the elementary schools. Since these tests must be given in 
teams, the teacher may find them more difficult to apply than a 
single test. However, with the careful instructions in the manual 
and with a reasonable amount of training she should have no 
difficulty in using these tests as regular instructional material 
in reading. They are intended primarily for use by the teacher 
and will serve their greatest value when the teacher learns to use 
them effectively. 

The Courtis Silent Reading Test, No. 2. — This test is made 
up of a single story which is suitable for about a third or fourth 
grade. The test appears in two forms. Form 1 is made up of 
the story “The Kitten Who Played May Queen.” Form 2 is 
made up of the story “ The Kitten Who Went to a Picnic.” 
Each story is of equal difficulty. Each test is divided into two 
parts, Part r and Part 2. Part x measures the rate of reading ; 
Part 2 measures the comprehension. 


VOCABULARY TESTS 


The importance of word knowledge in reading, either oral or 
silent, should not be underestimated. It is a well-recognized 
fact that until a pupil has mastered the mechanics of reading, of 
which word knowledge is an exceedingly important part, progress 
in silent or oral reading will be slow. To this end a test on word 
knowledge is important. It has a distinct place in the primary 
grades and also as a follow-up test of the application of a compre- 
hension and rate test in the intermediate and higher grades. 

The Thorndike Reading Scales: word knowledge or visual 
vocabulary. — The scal: is divided into two divisions, Scale A-2 
and Scale B. Scale A-2 contains words meaning flowers, animals, 
names, games, etc.; Scale B, words about war, fighting, money, 
church, business, etc. It is intended for grades three to eight. 
Each scale has two series, X and Y._ Each series is made up of a 
graded list of words which increase in difficulty from simple words 
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familiar to almost any child with two or three years in school to 
less familiar words which school children seldom meet. The list 
of words for each series and for each scale is of equal degree of diffi- 
culty for the purpose of testing the same children more than once 
to determine the extent of progress. Each scale contains ten 
lines of ten words each. The pupil’s word knowledge is measured 
by having him write a letter under a word in the line which has a 
certain meaning, as: 


Write the letter F under every word that means flower. 


4Y. Wolf, lily, bear, kind, clean, buttercup, cruel, truthful, elephant, 
baseball 


Evaluation of the test.— This test is one of the most val- 
uable tests for word knowledge available for teachers. It has 
been scientifically constructed. It is sufficiently simple so that 
any teacher can apply it without any degree of difficulty. 

The Holley Sentence Vocabulary Test. — The test is composed 
of two series, of which 3A is intended for grade work. Lach test 
is made up of alist of sentences. In each sentence are four words, 
only one of which is necessary to make the meaning of the sen- 
tence complete. The pupil is to draw a line under this word. 


ORAL READING TESTS 


Gray’s Oral Reading Test and its uses. — The aim of Gray’s 
Oral Reading Test is to determine accurately the extent of the 
child’s mastery over the mechanics of reading. This is shown 
by the rate of his reading and the accuracy with which he reads. 
The rate is determined by the number of seconds it takes to read a 
given paragraph. ‘The accuracy is determined by the number of 
errors made in reading a paragraph. Six kinds of errors are 
noted; namely, complete mispronunciation, partial mispronun- 
ciation, omissions, substitutions, insertions, and repetitions. 

The test consists of twelve paragraphs intended for grades one 
to eight inclusive. Each paragraph increases in difficulty over 
the preceding one by equal steps which have been scientifically 
determined. 
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Complete instructions for giving the tests are found on the back 
of the score sheet, which must be in the hands of each teacher 
using the test. These instructions should be rigidly followed. 
No teacher should attempt to examine her class before she has 
completely mastered the instructions for giving the tests and 
scoring the results, and until she has had some practice through 
the examination of two or three children. The tests can be given 
to only one child at a time and then not in the presence of the 
other children. There should be no interruptions. For this 
reason the test takes a much longer time for its application than 
is required for most tests. One teacher reports that it took her 
three hours and forty-five minutes to test a class of twenty-five 
children. This time was distributed over a number of days. 
The test was given after school, at noon periods, and during the 
regular school hours in another room where there could be no 
interruptions. In the selection of an appropriate time for giving 
tests, care should be taken to see that normal working conditions 
for the child prevail. This same teacher also reports that: “‘ The 
children loved this test. I have never seen them any happier 
than when they were reading it for me. They liked the easy 
paragraphs because they were easy and they thought it was great 
fun to try to pronounce the difficult words in the more difficult 
paragraphs.” 

From the preceding quotation it is evident. that the success 
with which the tests are used by a teacher depends upon the 
spirit with which she approaches her work and the accuracy 
with which she follows instructions. As the child reads from 
one copy of the test, the teacher follows on another copy and 
marks the errors as indicated on the author’s instruction sheet. 

Below are given the exact record and also pupil scores for each 
pupil in a class of 25 children in a 2-A grade of a city school system 
which was tested with Gray’s Oral Reading Test. 

In this table the initials of the children are given together with 
the sex, age, and nationality. It is read as follows: M. J., girl, 
seven years old, of Swedish descent, made a score of four on para- 
graphs one to seven inclusive and a score of two on paragraph 8; 
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TABLE 19. — SCORE SHEET FOR READING 
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Sata ak a ec a tees Soler rele eR Ne cine tl oni ee ees ee 
a ee 
ORAL READING RECORDS 


PUPIL PARAGRAPH 
Name Sex | Age Nationality 1|/2/3/4/68)|6)|7 | 8 | Pupil Score 

pena fea fi BS 7 | Swedish A) 4] 4] 4] 4) 4] 4) 2] 673 
2.5 A; N} F. 7 | Swedish Al 4) 4| 4] 4) 4] 2 625 
zee ON" ere E. 7 | Irish 4| 4| 4) 4| 4} 4] 1 614 
7. Sik SR RS ee Se 9 | Swedish A| 4| 4) 4} 3] 4] 2 614 
page el cot 8 | Swedish A| 4| 4| 4] 41 4 60 
6. (COUR re EB, 6 | Norwegian Al Al Al a} 4] 3) 2 60 
“SAP IGA. 8 | Swedish 4| 4} 4} 4) 3] 4 582 
§. As Rows AEF, 7 | Norwegian A) 4| 4] 3] 4) 4 582 
Co ieee Re Were Bs 7 | Norwegian A| 4| 4} 4] 4] 2 57s 
FO~ Vi. Ki ee, |. 8 | Polish him ee ee ae ae We) 
Tie gvie Mic. | EP. 7 | Irish Al ANG 3) Al 28 55 
Pa eH 7? | Swedish AVAL ALAR at 2 55 
Bc ee a 8 | Norwegian 4| 4| 4) 4) 3 532 
wate Mere tie 8 | American AeA *Aeale 3 53% 
Teale eee | Mg he Dolish Ab Ali Bib cdhe Sook 5I¢ 
drei see ney 7 | Swedish 4| 4} 4| 3 482 
1 Hyer A hey Bf Sabie 7 | Swedish Al 4| 4|z 464 
13, “KOK .|M.| 8 | Polish UAE iB ol Att 
19. H.'H. .|M.| 8 | Norwegian 3) 0B a Tie 3It 
a0; LH, .|M.| 7 | Norwegian Dig Gout T 264 
oe ote WE SUVS te TapeOlish 3am em 21f 
92. €. 0, an ac 7 | Norwegian ih At) 5 164 
g3, 4. .|M.| 7 | Polish 1d rg eds 13% 
a4. ° OF: .|M.| 8 | Assyrian iad da 134 
25. M.M .| F. | ro | Polish fae Be 124 
Total scores 83|84|76|71148]44|10| 2 
Average class score 45.8 


A. N., a girl, seven years old, of Swedish descent, made a score 
of four on paragraphs one to six inclusive and a score of two on 
paragraph seven; etc. 
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TABLE 20 


Gary, actual averages| . . | 27 36 39 39 4I 4I 
23 Ubinas cites. .h. «| sami 1 20 24 40 44 45 be 
Clevelawt. 6. $24. tot, 8. ae 46 47 48 49 48 
Grand Rapids . .|. .| 44 47 49 50 48 48 
Es BMUISIey od sit of een ae 50 52 51 51 51 
Gray’s Standard. .| 31 43 46 47 48 49 48 


This table is read as follows: On Gray’s Oral Reading Test, 
the second grade pupils in Gary made an average score of 27; in 
23 Illinois cities, 20; in Cleveland, 42; etc. 

Since the average score of the second grade class reported in 
Table 19 was 45.8, this class scored higher than Gray’s Standard 
and every city scored except St. Louis. Such comparisons give 
the teacher information which enables her to base her practice on 
scientific facts rather than on opinion. 

The teacher of this class says in this connection: “ I expected it 
to come out that way because I think this class as a whole is doing 
good work in oral reading. Some of the children are very unusual 
readers, and there are not so many poor readers.” The test in 
this class reveals the fact that there are a few children who are 
very poor oral readers and also the extent to which they are below 
the average for the class. It therefore becomes a means of divid- 
ing a class of students with reference to their ability. It is here 
that the test reveals its greatest value. While it is important to 
know just where a class stands with reference to average ability 
in a certain subject, it is far more important to know the attain- 
ment of each student in that particular subject. In this way 
practice can be so regulated that it meets the needs of each indi- 
vidual and does not result in failure to both teachers and students. 
It often happens that the teacher does not form a correct judg- 
ment of a child’s ability. This is illustrated in the case of E. N. 
(Table 19) about whom the teacher makes the following report : 
sabi made a high score in this test and I think the test was 
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valuable for that reason in that it showed me how much E 
really can do. The children do not look pleased in class when 
itis E ’s turn to read because she reads in such a monotonous 
way although I have worked very hard with her. One would 
never give E credit for being one of the best oral readers, but 
she has proved by this test that she does know the words and the 
mechanics of reading.” 

Again, the tests will determine accurately the best readers in 
the class. Concerning the five students (Table 19) who made the 
best scores, the teacher reports: “ These are my best readers. 
The test proved this very accurately.” 

The report of the teacher also reveals the fact that too much 
care cannot be exercised in seeing that normal conditions sur- 
round the child when the test is taken. If the child is interrupted 
or if it is made to feel that undue importance is attached to the 
result, nervousness may greatly hinder a true statement of the 
child’s ability. In the case of C. O. (Table 19), who made a score 
of 16.25, the teacher reports: ‘“C made a poor score, . . . we 
all love to hear C read and I consider her a good oral reader. 
I think she seemed a little nervous for fear she wouldn’t do as 
well as the others and she made so many little mistakes which 
brought her score down and which she seldom does in school.” 
The teacher also makes the same explanation for the low score 
6: lo Heb ohe: saves fly made a poor score, but he is one of 
the best oral readersin my room. He was so anxious to excel, and 
I think that made him nervous, for one would expect him to 
stand at the head instead of at the foot.”’ This shows the need 
to have the tests given under normal conditions. 

Using the results. — Permanent progress resulting from the 
use of tests will depend upon the use that is made of them. Con- 
sequently, careful attention should be given to the following 
work : 

First, the test should be given at the beginning and at the end 
of the term so that time and energy of pupils and teachers are not 
wasted in finding out what children can and cannot do. 

Second, a graph of each individual score should be kept in a 
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convenient place so that each child can see his standing in relation 
to that of his classmates. The following is a convenient graph 
to use in connection with class results: 


pile 
a) 
fia 


Students 


eae 
HHH 
PP BS Bid 2 abe 
SEE HB eH FEE EH HHP ppadecbefet EE 
i sl ies al OG ad SG CE 98 MSNA hE 
Bee cocSpSDScgSscrCvegea0303 
OG 1 a sd Fei a | 

0 oa & 20°" 25" 30 35 40° 45-0 65 


THE elt, 
Fic. 11. — Showing the position of each student in the 2-A grade (Table 19) according 
to his oral reading ability. 


70 =680 = 690 


Third, the teacher should keep each: child’s test sheet in order 
that his difficulties in the mastery of symbols in reading may be 
investigated. 

Fourth, the children in the class should be grouped into fast and 
slow groups according to their ability as revealed by the test. 

Fifth, the wide variability in the achievement of children in 
practically every class calls for serious consideration by the 
teacher in the way of readjustment of class groups, special pro- 
motions, etc. 

If many of these children (Table 19) are good in the other sub- 
jects of the grade they should be given an opportunity to advance 
to the work of the third grade. The question should be asked: 
Are not some of these children being held back for the slower chil- 
dren? Numerous cases are on record to show that when such 
children are given an opportunity to advance to a higher grade, 
they are able to maintain the standard of the grade without much 
difficulty and advance with the class, much to the surprise of the 
teacher. 
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Gray’s Standardized Oral Reading Check Tests. — These tests 
are made up of four different sets, each set containing material 
suitable for grades as follows: 


Set I First Grade 

Set II Second and Third Grades 

Set III Fourth and Fifth Grades 

Set IV Sixth, Seventh, and Eighth Grades 


Each set contains five tests of approximately equal value. 
Set I contains 40 words. Each test in Set IT, Set III, and Set IV 
is made up of three paragraphs of fifty words each. A copy of 
Set I, No. 1, is given here to make clear the nature of the test. 


Set I— No. 1 


An old cat had two kittens. 
Cne kitten was white. 

One kitten was black. 

The white one said, 

“T want some milk.” 

The black one said, 

“T want a mouse.” 

A little girl said, 

“T will feed you some milk.” 


In giving the test, the pupil is handed a test and is asked to read 
it. As the pupil reads, the teacher records on another test the 
rate and the errors which the pupil makes. The instructions 
accompanying the test make clear to the teacher how the errors 
are to be recorded and how to determine each pupil’s score. The 
standards for the tests are as follows: 


Grades I TT LL eV eV te Vi yy VILL VIE 

Set RIE|RE/RIE|RIE[RIE|R/E|RIE|RIE 
ee Oral tect cliclclaacaleapelys 
Midyearyorr 2 7 YPN Pale kalslesta ect. 
IV | vifeafeafeafee[e eT. [69/6 [64) 5-60) 4 


a a a tm 
——————————————————————— eee 


150 How to Measure 


Evaluation. — The purposes of the tests are as follows: “ (a) to 
secure accurate measures at frequent intervals of the progress of 
pupils in rate and accuracy of oral reading, and (b) to secure 
detailed information which will aid in determining the specific 
nature of the difficulties which poor readers encounter.” Pos- 
sibly the greatest value of these tests to the teacher will be found 
in their diagnostic value which is obtained by the progressive 
analysis of errors as recorded daily on an individual record sheet. 
The principal types of errors provided on this sheet are the 
following : 


I. Individual Words 


1. Non-recognition 

2. Gross mispronunciation 

3- Partial mispronunciation 
(a) Monosyllabic words 
(b) Polysyllabic words 

. Enunciation 

. Substitutions 

. Insertions 

. Omissions 

. Other types of error 


II. Groups of Words 


1. Change order 

2. Add words to complete meaning according to fancy 
3. Omit one or more lines 

4. Insert two or more words 

5. Omit two or more words 
6 
7 
8 


COOonmr Aun 


. Substitute two or more words 
. Repeat two or more words 
. Other types of error 


From the standpoint of the classroom teacher, this diagnosis 
of a pupil’s reading difficulties is a most valuable addition to 
reading tests. It makes provision for a much needed type of 
individual instruction. Of course it is not expected that all pupils 
in a class will need this careful diagnosis of their reading ability, 
but for those who need it, the plan is exceedingly valuable. 
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UsING THE RESULTS FROM READING TESTS 


There is a growing conviction among those who are studying 
the problem of educational measurements that if these measure- 
ments are to have a direct bearing on classroom instruction, 
teachers must be trained in their application and interpretation, 
and that they must use these tests as a part of their daily instruc- 
tion just as other instructional materials are used. The sug- 
gestions and examples reported in this section are given with the 
hope that they will make clear to the teacher how she can use 
tests and, further, how she can devise remedial measures of her 
own. As a rule, no measure should be adopted im toto. The 
teacher must use her judgment in making adaptations of sug- 
gested measures and must devise measures of her own in accord- 
ance with the needs of her class. 


STEPS IN USING READING TESTS 


In checking the results of reading instruction, the teacher can 
well observe the following steps: 

t. Realization and recognition of the problem on which the selection of 
a test isto be made. This is necessary to decide if the test should be an oral 
reading test, a word knowledge test, or a silent reading test to measure rate 
or comprehension or both. 

2. The application of a general test to determine the amount of achieve- 
ment by comparing results with existing standards. 

3. The application of diagnostic tests for the improvement of results as 
revealed by the first or general test. | 

4. Retesting by a different form of the first or general test after a stated 
period. This retesting may occur with profit from four to six times a year. 


Causes of failure. — In order that teachers may make a proper 
diagnosis of their testing results, it is necessary for them to know 
the causes for failure in reading. Effective remedial measures 
cannot be applied unless teachers can analyze carefully the sig- 
nificance of the situation described by the tests. To this end it is 
necessary for teachers to be trained in the psychology of reading 
as well as in effective methods of teaching reading. McCall? 


1 McCall, W. A., How to Measure in Education, pp- 109-111. 
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has listed five general causes: Insufficient practice, improper 
methods of work, deficiency in fundamental skills, absence of 
interest, physical defects, subnormal intelligence. Gray }, with 
his co-workers, has reported a list of fourteen causes which are 
possibly more specific and, therefore, more suggestive and help- 
ful to the teacher. These causes are as follows : 


1. “Inferior Learning Capacity.” Research has shown that there is a 
large percentage of children in our schools with low mentality. The effects 
of this low mentality are seen in a prominent manner in the reading results. 
While these children cannot be trained to read with the average child, they 
can, by proper instruction, be taught to read when the material relates to 
their experience or to concrete materials. 

2. “Congenital Word Blindness.” A frequent cause of failure is the 
child’s inability “to understand and interpret symbols.’”’ This is exceedingly 
hard for the teacher to locate. The pupil can see the word but he fails to 
get its meaning. 

3. “Poor Auditory Memory.” Supervisors frequently find in the class- 
room pupils who are making poor progress in reading, due to their inability 
to hear. This difficulty can sometimes be eradicated by proper seating. 
One form of this difficulty is the pupil’s inability to remember what he hears. 
This element is exceedingly difficult for the teacher to locate. 

4. “Defective Vision.” Failure to progress in reading is often due to the 
child’s inability to read the printed word or to read instructions placed on 
the board or held before the group, due to poor eyesight. This difficulty is 
more prominent among children than teachers frequently realize. 

5. “Narrow Span of Recognition.” “A narrow span of recognition, 
which means recognition of a very short unit of a printed line at each fixation 
of the eyes, frequently explains slow rates of silent reading and many times 
inaccurate oral reading.” 

6. “Defective Eye Movements.” The close observing teacher, especially 
in the primary grades, can easily detect bad eye movements among children. 
It is not infrequent to see children moving the head with the eyes, short 
jerking of the eyes and head back and forth, and irregular pauses of the eye 
and head. “These failures may be due to word or meaning difficulties, to 
poor coérdination of the eyes, to poor instruction, guessing, or carelessness.” 

7. “Inadequate Training in Phonetics.” This difficulty manifests itself 
very frequently in the child’s inability to recognize and pronounce new words. 
A proper study of phonetics will enable the child to recognize, in new words, 
elements of similarity in words already known. 


1 Gray, W. S., et al., Remedial Cases in Reading, pp. 12-21. 
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8. “Inadequate Attention to the Content.’ Methods of instruction 
in reading frequently stress word knowledge to such an extent that the 
content of the material is neglected. Happily it is that these methods are 
disappearing and teachers of beginning reading are stressing the thought 
side. 

g. “Inadequate Speaking Vocabulary.”’ The teacher of mixed social 
groups will meet this difficulty in a very forceful manner. Bad habits of 
speech, a limited vocabulary, and poor expression all tend to interfere with 
good reading development. ‘ 

to. “A Small Meaning Vocabulary.” The social status of the group 
will be a condition which is affected by this difficulty. Children coming 
from homes in which there is no time given to reflection will suffer this — 
handicap. : 

11. “Speech Defects.” The closely observing teacher, especially in the 
primary grades, can easily detect lip movements among the children. It 
frequently happens that this habit prevails with the child until he reaches 
or passes through the higher grades. It is possibly true that there is a slight 
muscular movement of the throat in connection with any reading. One 
of the problems of the teacher is to reduce this muscular movement to a 
minimum. | 

12. “Lack of Interest.”” The complaint so often made of pupils that 
they are lacking in interest is frequently due to wrong material, insufficient 
practice in the mechanics of reading, and imperfect eye and lip movements. 

13. “Guessing versus Accurate Recognition.” This difficulty is more 
pronounced than most teachers realize and is one of the difficulties so trouble- 
some to eradicate. It develops with children who have had others read to 
them and who succeed in getting the meaning of a paragraph or story but 
fail to recognize or master the words. 

14. “Timidity.” The feelings of the individual in the group are fre- 
quently misunderstood by the teacher. It is a well recognized fact that some 
children are so affected by standing in the class or by coming before the 
class to read that attention is directed away from the mastery and the com- 
prehension of the reading material, and the results are no measure of the 
pupil’s real ability to learn to read. Differences of self-control exist among 
children to a far greater extent than many teachers realize. 


I 


A TEACHER’S PROJECT IN READING 


The situation. — The reorganization of a school system to 
include the junior high school, the erection of new buildings, or 
the change of school: boundary lines frequently causes changes 
in the organization and the assignment of teachers in individual 
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schools. Several of these factors caused the elimination of grades 
five, six, and seven in the Syms-Eaton School in Hampton, 
Virginia, during the school year 1922-23. Asa result, the seventh 
grade teacher, Mrs. Marietta Knox,! rather than take an assign- 
ment in another building, was forced to teach a fourth grade 
which she had never taught. Under the circumstances it was 
quite natural for her to feel the need of help in the direction 
of her instruction. She needed also to know the results of her 
instruction for her own satisfaction and protection. Moreover, 
it was reported that this particular class was poorly prepared. 
There was some justification for this report because the class had 
been on part time in grades one, two, and three. The teacher’s 
problem was, therefore, twofold: first, information of what the 
class could do in reading, how she should proceed to train it, and 
what her results were at the end of the school year and, second, 
satisfaction to herself and freedom from criticism. Mrs. Knox 
had had training and experience in the use of measurements. 
Consequently she turned to a reading test. 

Procedure. — The Monroe Silent Reading Test, Form 1, was 
given to the group in September, 1922. The results from this 
test were tabulated and then transferred to a graph (see Figs. 12 
and 13) from which the following facts are significant : 


1. The rate in reading in the group showed very wide variability. It 
ranged from 20 to 149 words. 

2. The amount of comprehension in the class was very low. Five of the 
pupils made a score of zero in comprehension. 

3. The median scores for the class in September were 85 on rate and 5.2 
on comprehension. The goals which the class wished to make by the end 
of the semester were the standards for the mid-year, which are 70 on rate and 
12.7 on comprehension. 

4. A great many pupils in the class were reading only words and were 
not getting the thought from what they read. 

5. A closer analysis of the test results showed the following reading 
difficulties : 

a) A number of the pupils were deficient in phonetics and a much 
larger number had poor word knowledge. 


+The authors acknowledge the helpful suggestions and materials from Mrs. 
Knox. 
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Fic. 12. — A graphical representation of the results from the Monroe Silent Reading 
Tests given to a fourth grade in the Syms-Eaton School, Hampton, Virginia, in September, 
1922, and in February and June, 1923. 
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Fic. 13. A graphical representation of the results from the Monroe Silent Reading 
Tests given to a fourth grade in the Syms-Eaton School, Hampton, Virginia, in September, 
1922, and in February and June, 1923. 
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b) Three pupils had practically reached their mental level. 

c) The class as a whole had poor reading habits, such as inability to 
see similarity in.words, lack of interest, tendency to call words without 
comprehending their meaning, etc. 

d) The class had not mastered the mechanics in reading. 


The first part of Figures 12 and 13 shows the form in which 
the results on the graph were placed before the pupils in Septem- 
ber. With this information before her, the teacher proceeded 
after the manner described in her own words: 


I placed the graph before the children, explaining carefully to each one 
his score in relation to the standard that a fourth grade child should make. 
The children themselves noted their own scores in relation to those made by 
their classmates. This was helpful since it created good-natured rivalry. 

Studying the individual child’s reading test was my next task; later I 
divided the class into three groups as follows: Group A, the most capable 
readers, Group B the next best, and Group C the poorest readers. Believing 
that the foundation for successful upper grade work must be carefully laid 
in the fourth grade, and that comprehension and rate had as much to do 
with geography and English as it did with reading, these two factors became 
my underlying motives in the teaching of all grade subject matter. 


READING 


During the first two weeks my home assignments were short and very 
definite. The first story was ‘Rollo at Work.” The class was-asked to 
prepare parts I and II (the first four and one-half pages) in the following 
manner: Group A were to retell the story next day; Group B were to hold 
themselves in readiness to read orally any part or all of the story; Group C 
were to bring in, written on paper, one thought-provoking question to ask 
the class next day. Furthermore, they were to be prepared to read perfectly 
the sentence or sentences containing their answer in order to prove their 
point. The following are samples of the questions submitted : 


a Where do you think Rollo lived? 
b Who was Jonas? 

c Was Rollo really tired ? 

d How did he fill the basket ? 


Groups A and B exchanged assignments every two days. Group C did not 
change. 

The third week the procedure was slightly changed. I gave the thought- 
provoking questions for home-study. The children were to choose the 
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portions of the text which in their judgment best answered my questions and 
were to be ready to read them well orally. 

The fourth week I chose a story from which questions similar to these 
might be answered : 


t. Make a list of all characters in the story. 

2. Where does this story take place? 

3. What is the time of this story? 

4. Relate the one incident that you like best in the story. 


In a few days I added this question: 


5. Pick out one thing you like about each character. Be prepared to 
read it orally. 


The fifth week I asked: - 


6. What did you enjoy most in this story? Why? 
7- Which character did you like best? Why? 


And a little later I said: 


8. Prepare to read correctly the paragraph that you like best in this story. 
Tell me why you liked it. 


Wherever possible, after a story had been well studied, we dramatized it, 
thereby showing, to our own enjoyment, our. growth in rate and compre- 
hension. 

Once a week in the drawing class we illustrated a story that had been 
read that week, using crayola, magazine clippings, or cutouts from colored 
paper. Each child had the privilege of portraying his own ideas. 

As we continued in our work, all of the above questions, or ones of a similar 
nature, were prepared for one lesson. Because of this procedure, the pupils 
gained in comprehension, since their attention was being constantly directed 
to thecontent. Yet the pupils who still needed a drill in mechanics received 
it because in answering many of these questions much of the text was read 
orally although not in its natural sequence. Word drills were used as often 
as the difficulty of the text made it necessary. Sometimes these were 
new words, as “industrious,” etc., taken from the text that should be taught 
to a fourth grade. Again, I used words from lists made by the pupils, the 
pronunciation of which they could not master without aid. As Group C 
gained in comprehension I often changed my assignment, asking them to be 
responsible for the telling of the story next day, always calling for volunteers. 

After three months of this work I began in class on silent reading thus: 
“You may have a very short time in which to read the first paragraph of 
this story. It tells you something very interesting about a dog. As you 
read it, decide what is interesting about this dog. When I say ‘Begin!’ 
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you may read. When I say ‘Stop!’ please close your book; then stand 
up if you have something to tell me about the dog.” The children then 
expressed their views and the class decided on the fitness of the answers. 
At first I allowed two minutes for this silent reading, to encourage the slower 
children. Gradually I shortened the time until the work was done in a half 
minute. However, I always allowed the time that in my judgment the 
normal readers would require. 

In working with my rapid readers, I demanded very accurate answers. 
If these were not satisfactory I told the child it was because he had read too 
rapidly, suggesting that he read the next paragraph more carefully and not 
quite so quickly. Frequently I tried to have the children understand that 
the pupils who were making most progress were those who could read their 
assignment in a reasonable length of time and get the most facts from it. 


READING RELATED TO LANGUAGE, HISTORY, GEOGRAPHY, 
AND OTHER SUBJECTS 


After the usual review in use of capitals, punctuation, etc., I planned to 
build for comprehension and rate in the following manner: 

‘““This morning we will build on the blackboard a very short story about 
Columbus. Douglas may write it. Make your sentences short and inter- 
esting.” After fifteen minutes’ work we had on the board this selection 
which I later taught them to call a paragraph. 


COLUMBUS 


‘“‘Columbus lived in Italy. His father was a wool-comber. Columbus 
did not want to be a wool-comber. He wanted to be a sailor.”’ 


This paragraph was copied on good paper and saved. After this work 
had continued for some time these paragraphs were bound and a very inter- 
esting booklet made, the class illustrating with cut-out maps, ships, etc. I 
insisted on accurate copying in spelling, capitalization, and punctuation. | 
Seldom did these paragraphs contain above five sentences. We varied and 
put it in letter form to Mother, a friend, or an absent classmate. As the 
children gained confidence in their ability to do this work, I asked if some 
would like to write these little stories during study periods. At first only a 
few responded. Gradually about one-half of my class could be trusted to 
work alone. That left me free to give individual attention to the slower 
group. 

We did not always use history stories. When the children tired of these 
we used geography, nature-study, hygiene, and their own personal expe- 
riences. 

In a geography lesson the children had studied three paragraphs of 
medium length relating to cotton and had made the outline given below. 
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This was copied into a geography notebook and the children were to be 
responsible for knowing it for the next day. Wall maps and those in their 
books were used constantly for all locations by all the children. I found this 
a great aid in developing comprehension, since their attention was focused 
on one particular thing for that time. | 


COTTON 


I. Fibers used for making thread 


1. bark by black people 

pineapple and banana plant by brown people 
jute in India 

flax fiber for linen 

silk fiber from silkworm 

wool from sheep 

cotton from cotton plant 


II. Uses of cotton 


1. all races use it 
2. some use it entirely 
3. others use it partly 


Aw S 


~I 


By January the children were able to do this work in the study period, 
bringing their little outlines to class for oral discussion and corrections. 
They were always copied into their notebooks. 

By March they were using supplementary books, such as Carpenter’s 
North America and South America. At first they read these orally in class. 
Later I had the pupils read at home and report next day in class. These 
assignments varied from one paragraph to three pages. I tried to select the 
pages that were rich in material. Once a week one child’s outline was put 
on the board for discussion and correction. 

Through the teaching of subject matter in this manner, these children 
were continually increasing their working vocabulary in two ways: (r) abil- 
ity to use words orally; (2) recognition of the word on the printed page 
because they could spell it and write it themselves. 

In spelling, I gave considerable attention to increasing the pupils’ vocabu- 
laries by teaching them the meaning of the new words which came in their 
history, geography, and other subjects — such as “sentence,” “ wool- 
comber,” “‘ North America.” 


ANALYSIS OF INDIVIDUAL CASES 


Studying my graphs of the September test, I noted these facts: The rate 
was scattered from 20 to 149, over half of the class being above the standard 
in rate and low in comprehension; in comprehension it was from o to 14. 
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I found that pupils Soi., H., and Har. had each made a low score in both rate 
and comprehension. Making a careful study of these three children, I 
found that H. and Har. were very close to fifteen years of age. H. was very 
low mentally. Har., for some reason unknown to me, had no reading 
vocabulary whatsoever. H. was taken from school. Har. made no gain by 
February, as the graph shows. He then left school and went to work where 
I have found he is doing quite well. Soi., a girl from Russia, just learning 
our language, made a comprehension score of o in September and a rate of 
22. Inthe February test she showed a gain in silent reading, making a com- 
prehension score of 3 anda rate score of 31. In June her comprehension was 
4 and her rate 41. 

Two Italian girls, Ther. and M. F., together with Roy, were low in com- 

prehension and in rate. La B. made 2 in comprehension and 44 in rate. 
Roy did fine work in everything but spelling and reading. I gave these four 
pupils intensive phonic and word building drills whenever possible. I chose 
easy selections and held them for quantities of oral reading and countless 
questions on the content, insisting that they get the part they did as nearly 
correct as possible. By February, M. F. was making little progress and failed 
in promotion. Ther. scored 9 in comprehension and 64 in rate, showing big 
improvement, but failing to make the grade in all subjects. La B. showed 
a slight gain in February and another one in June. Roy made a very slight 
gain in February, but in June made Iz in comprehension and an appreciable 
gain of 40 points in rate. 
_ Mel., with a comprehension score of only 3, appealed to me as a nice, 
fatelligent boy. After close watching I concluded he could not read because 
he could not see. I inquired of our school nurse and found that she had 
sent his parents several notices of defective vision and bad teeth. I became 
acquainted with his parents. One day I showed them his September read- 
ing test. Their pride received a big blow. The eye specialist found very 
serious trouble which will take years to correct. The dentist made the bad 
teeth very presentable. In February, Mel.’s comprehension was 8, his rate 
was 60. In June the comprehension was 11 and the rate 69. These results 
were very encouraging. 

Gur., with only 5 on comprehension and 87 on rate, had, in my opinion, 
learned to read words and not thoughts. I gave him plenty of drill in 
thought-provoking questions. In the February test he led the class in com- 
prehension. 

For the June test I decided to experiment. I chose Gur., because he had 
made such progress by February, and Ed., because I felt he had gained so 
rapidly after February. They tried Test II, Form 2, the test for grades 
six, seven, and eight. The comprehension median for the sixth grade is 21. 
Gur. made rs and Ed. 17. These returns convinced me that these two 
boys were close to sixth grade ability in reading comprehension. 
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Equally interesting was Bet., with a rate of 149 and a comprehension of 
only 13. Always holding her responsible for the thought-provoking ques- 
tions on content brought her rate down to 129 in the February test and her 
comprehension up to 18. In June her comprehension reached 26 while her 
rate remained at the same point — 129. 

My September graph shows my class very low in comprehension and too 
high in rate. The February graph shows an appreciable gain in compre- 
hension and a much lower rate. The June tests showed a higher score in 
rate and the majority of the class made between 90 and 129. The gain in 
comprehension was very marked. Of the eleven pupils who made the rate 
score of 120-129, eight made the high comprehension score of 24-27. Those 
making a rate between 60 and 79 were the ones who only made a comprehen- 
sion score from 9-14 with only two exceptions. The June graph shows only 
ten pupils low in rate and only thirteen below in comprehension. So I feel 
reasonably sure from this work that a pupil who reads well silently knows a 
word in three distinct ways: First, he can use it orally; second, he knows 
it phonetically (in most cases he can spell it and write it correctly); and 
third, he recognizes it on the written page.” 


The results of this effective teaching are told in the following 
summary : 


RATE COMPREHENSION 
Class |Loss or gain} Stand. Class Loss or gain | Stand. 
September, 1922.. | 85 re Ba rae Ora 
PEMCQary (T0231, 00N Frise as ss 70 11.8 6.6 inv; 


JONb Toasts hy. 99.9 | +14.9 79 18.3 13.1 188 


From this comparison it will be noted that the class during the 
year increased in rate 14.9 and in comprehension 13.1. On both 
rate and comprehension it was above the standard. 

These facts are concrete evidence of what one teacher has done 
with the use of the reading tests. There can be no question in 
the minds of the parents, pupil, or teacher about improvement. 
Moreover, the amount of improvement is known in the case of 
each individual. 

The plan of procedure and the methods of instruction can, with 
proper adaptation, be followed by any teacher. Most teachers 
are sufficiently informed as to the best reading methods. Their 
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greatest problem is to apply them intelligently and effectively. 
This project should help teachers with this difficult problem. 


INDIVIDUAL CASE STUDIES 


The use of standard tests in all phases of achievement or intel- 
ligence have revealed wide difference among individuals. Careful 
classification on the basis of intelligence or achievement has 
reduced these differences in groups organized for instruction 
purposes. This procedure has made group instruction more 
effective. But in any group there will be individuals, as revealed 
by test results, who need individual attention. In most of our 
schools these pupils are found in grades three, four, and five. 
In large cities it has been found advisable to have unassigned 
teachers in a building to supply this instruction. In small sys- 
tems where such a teacher cannot be provided, and even in the 
school where she is provided, the classroom teacher can do a great 
deal of such instruction. She can give this individual instruction 
while the other pupils are engaged in assigned work, or after 
school hours. Sometimes teachers feel that they cannot give 
the time to do such individual instruction. The experience of 
teachers who have followed this plan is that, in every instance, 
their time and effort were profitably spent. 

Individual instruction, as it is being carried out in some places, 
makes provision for the study of individual case studies in a man- 
ner which can be pursued by any teacher. This plan of instruc- 
tion, which is being promoted with a marked degree of success 
at Winnetka, Illinois, is effectively described by the author ! as 
follows : 


The children have before them at all times a list of the exact objectives 
to be reached — what standards of speed and accuracy, what factual knowl- 
edge, and what skill in each subject. No child moves from one topic to the 
next in any of the common essentials until he has mastered the topic on which 
he is working. The slow child takes as long as he needs. The quick child 
goes forward as rapidly as he is able. This is made possible through self- 


1 Washburn, C. W., Twenty-third Yearbook, National Society for Study of Educa- 
tion, pp. 247-261. 
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instructive devices and self-corrective practice materials. The progress 
of the children is tested by carefully prepared diagnostic tests, each one 
covering completely the knowledge or skills which it is supposed to test. 

When a child has worked through a certain amount of practice material 
and given himself a practice test, he asks the teacher for a real test. The 
real test is corrected by the teacher, who either ‘‘O.K.’s”’ the child on that 
unit of work or refers him back for specific practice on the points he has 
missed. 

This system obviates the necessity for recitations, in the usual sense of 
the word. Children are tested individually by the diagnostic tests and 
need not be tested through the class recitation. This leaves from one-third 
to one-half of their school day clear for the socialized and self-expressive 
activities. 


In the teaching of reading in the Winnetka Plan, the following 
purposes ! are kept in mind: 


1. To satisfy the children’s natural desire to read by supplying the 
mechanical elements, including, of course, phonics. 
2.. To review and expand these mechanical abilities. 
3. To supply quantities of simple reading material for both oral and 
silent reading, increasing in difficulty throughout the grades. 
4. To base grade promotions upon both amount and quality of silent 
reading done. 
5. To check the reading done: 
a) For the story content 
b) To see that the child is master of the vocabulary 
6. To study the reading habits of the slower readers and supply correc- 
tive work throughout the grades, which shall tend to increase eye-span, 
eliminate lip movements, and enlarge vocabulary. 


The procedure in attaining these aims can be made clear by 
reference to the progress made by a small group of pupils under 
the instruction of Miss Marion Carswell! in a six weeks’ vacation 
school in Williamsburg, Virginia, during the summer of 1923. 
All of them called for individual treatment. 

The group was given the Burgess Silent Reading Test at the 
beginning of the term. The goals for the sixth grade were placed 
in their hands and explained to them. The teacher then directed 
their attention to their difficulties as revealed by the test results. 


1 Carswell, Marion, and Beatty, W. W., Bulletin of Department of Elementary 
School Principals, National Education Association, p. 314. 
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The teacher’s method of instruction and the material used were 
selected for each pupil according to his achievement and his 
reading difficulty. Practically all of the reading was silent. The 
material read by each pupil was selected under the guidance of 
the teacher from a supply of reading material kept on a table in 
the room. 

The class record sheet kept by the teacher showed the following 
record at the end of the term. 


Burcess TEST 


June July 
otk oe eee 6 i) 
ae Me Bike, ae 3 5 
epahdl Cri Ws 9 ike) 
Was eRe 8 7 
Sear on Estee 6 6 
Ga SAP i eey Dropped 
AW evrgih Dropped 
S) Sloe dhs Seale 9 13 
Gib etkloeica eke 10 nic! 
Toa bea 15 20 
1 Seat a oe 3 8 
TO eit Sd a 14 16 
SAG Grete 7 16 
Average <i... 732 IO 


It will be noted that at the beginning of the term the average 
number of paragraphs for the group on the Burgess test was 7.2, 
the lowest score 3, and the highest 15; at the end of the term the 
average was Io, the lowest score 5, and the highest 20. 

If the teacher will use the test to determine the amount of 
achievement, and analyze her test results so that the individual 
pupil’s difficulties can be determined, she has a basis on which she 
can select material and a method by which these difficulties can 
be overcome and achievement improved. 

In conclusion, it should be stated that in the discussion of 
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remedial measures there has been no attempt to enumerate 
methods and devices to be used for different purposes. It is 
assumed that teachers have a knowledge of them and are trained 
in their use. Emphasis has been placed on the description of 
two procedures which are somewhat typical of what many 
teachers will find in their classrooms and which, it is hoped, will 
be suggestive to them in meeting their situations. The important 
consideration in the examples under the “‘ Using of Results ”’ is 
that good reading methods were used as the result of the applica- 
tion of these tests. Reading tests do not interfere with good 
reading methods, but, on the contrary, they aid and extend the 
use of such methods. 
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CHAPTER VI 
THE MEASUREMENT OF LANGUAGE 


LANGUAGE as used in this chapter means correctness of lan- 
guage forms or the absence of incorrect forms. This is generally 
recognized as one of the major aims of language work in the 
grades. Incorrect speech is generally recognized as an indication 
of carelessness, crudeness, or even lack of general culture. It is, 
therefore, of tremendous importance that the individual who 
expects to be successful in life shall avoid errors in language 
expression. 

The new emphasis in language. — The best language work in 
our schools to-day is emphasizing correctness in oral and written 
speech, including such details as sentence sense, clear enuncia- 
tion, facility in the use of the mother tongue, ability to write a 
good letter, knowledge of paragraphing and punctuation. This 
is not a complete list, but it is typical of the present emphasis. 
Much reading, exposure to correct forms, and the use of highly 
motivated situations to secure correct expression: these are 
details in the positive program. It is evident, therefore, that 
correct language forms * to-day are a detail in a larger program, 
but, nevertheless, sufficiently important to receive careful at- 
tention and emphasis by teachers and pupils. 

Abandonment of formal grammar.— Men of keen insight, 
who have worked with the problem of language, have realized 
for a long time that technical grammar is an ineffective tool in 
the positive program with the vernacular. Technical grammar is 
of use when adults begin the study of a foreign language. As 


1 Chicago Course of Study in English in the Elementary Schools, Bulletin 21, 
1921. Mahoney, John J., Standards in English, World Book Company. 
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early as 1893 the Committee of Ten of, the National Education 
Association went on record as follows: 


With regard to the study of formal grammar the Committee wishes to 
lay stress on the fact that a student may be taught to write and speak good 
English without receiving any special instruction in formal grammar. 


The scientific study, however, which established the futility of 
work in formal grammar for grade pupils was made by Hoyt 
and published in the Teachers College Record, November, 1906. 
Hoyt’s study showed, on the basis of actual experiment, that the 
value of technical grammar was practically zero in enabling 
children to interpret literature or to write a composition. The 
children with no work in technical grammar in grade seven and 
grade eight did just as well in the interpretation of Gray’s 
‘“ Elegy,” and in writing a simple composition, as did the children 
who had been drilled for two years on technical grammar. 

The study by Hoyt was reinforced by the extensive study by 
Briggs ! a few years later, which further demonstrated that tech- 
nical grammar for grade pupils is devoid of disciplinary value, 
as well as of practical value. 

With the burden of scientific proof so strongly against technical 
grammar, there has been a growing tendency to omit it from the 
grades, leaving any work in technical grammar for the high school 
either as a preparation for the study of a foreign language or as 
a special course for students in normal training, who, as pro- 
spective teachers, need to be able to use a more critical judgment 
in the correction of pupils’ errors. 

Specific errors. — Wilson ? in 1909 reported the first attempt 
to definitely catalogue pupils’ errors. He found that verb errors 
were most numerous, that errors occurring in the lower grades 
recurred again and again in upper grades, and that most errors 
were repetitions. In fact, his study showed repetitions so numer- 
ous that if the ten most common errors could be eliminated, 


1 Briggs, Thomas H., ‘““Grammar As a Discipline,” Teachers College Record, 
September, 1913. 

2 Wilson, G. M., “Errors in Language of Grade Pupils,” Educator-Journal, 
178-180, 1909. 
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51 per cent of all errors would be eliminated. This brief study 
was a forerunner of many similar studies in Boise, Kansas City, 
northern Illinois, Cincinnati, Detroit, Iowa, and more recently 
in New Orleans.'' Such studies are now common throughout 
the country. 

Summarizing these various studies, it became possible on the 
basis of the number of occurrences of particular errors so far as 
reported in the various studies, to select with a fair degree of 
accuracy the specific errors which are causing a large proportion 
of the incorrect language forms in oral and written speech. The 
article in the Elementary School Journal thus brought together 
204 listed errors, and selected the 28 of these which appeared to 
be most frequent.’ 

It is this long accumulation of specific errors, extending from 
1909 down to the present, which made it possible to proceed with 
a language test with reasonable assurance that the most important 
details were being emphasized in the test. 

Errors per pupil. — During the past two years, several ad- 
vanced students * have been working on another specific problem 
relating to language errors; namely, the problem of determining 
the number of language mistakes made by any one pupil. One 
teacher, working with a seventh grade class during a period of 
three weeks, listed 39 specific errors made by various pupils in 
the class. Each error was listed under the name of some pupil. 
Many of the errors appeared under the name of several pupils. 
It is interesting to note, however, that the largest number of 
errors assigned to any one pupil in the class was nine. Four 
pupils had no errors. The average number of errors per pupil 
for the entire class was 4.2. This preliminary study opened the 
eyes of students and professor to the fact that the language 
problem may be for any one pupil very much simpler than has 
ordinarily been assumed. Further studies were planned along 


1 See Bibliography at the close of the chapter. 

? Wilson, G. M., “Locating the Language Errors of Children,” Elementary School 
Journal, pp. 290-296, December, 1920. 

$ School of Education, Boston University. 
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the same line. One teacher followed a group of girls throughout 
an entire year. The number of errors was slightly greater. The 
largest number of errors noted for any one pupil was 16. These 
children were in foreign districts of Boston, mainly Jewish and 
Italian. Another study, extending more widely over the city 
but with the same general result, showed that while for a large 
city a total list of errors becomes fairly large, yet for any one 
pupil the number is relatively small. Thus the problem in | 
language became comparable to the problem in spelling. In 
spelling we have learned that each pupil will have compara- 
tively few misspelled words. Apparently the same thing 1s 
true in language: any one pupil has a comparatively small 
list of errors. This fact makes it more important to determine 
the errors which are most common, if a language test is to be 
constructed. 

The Wilson Language Error Test. — The first consideration 
in the construction of any test is a determination of the right 
curricular material. The refinements of test construction are 
worthless, if applied to the wrong material. The completion and 
publication of the Wilson Language Error Test was deferred until 
the author felt confident that the right curricular material had 
been discovered. ‘The test is based, therefore, directly upon the 
long list of studies of specific language errors of pupils. In order 
to make it generally applicable, the errors used in the test are 
those which the various studies show are the most common 
errors. ‘This is the first merit of the test. 

The second merit of the test is that it avoids artificial forms. 
It is put in the form of a pupil’s composition. The children are 
asked to read the composition and correct the errors. This gives 
the pupil the same kind of a problem which he encounters when 
he himself has written a composition. Even experienced writers 
frequently run rapidly forward in writing a composition or article, 
expecting to go back over it tosee that sequence of tense and other 
details of that kind have been observed. So while the pupil 
gradually works forward with the hope that the first draft of his 
composition or letter may be in acceptable form, yet teachers 
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should remember that very distinguished writers find it neces- 
sary to revise and re-write. 

An objection which may be made to the form of the test is the 
occurrence of incorrect expressions. On the basis of traditional 
belief, someone may say that this is poor psychology. In answer 
the author asks, Where do you get your psychology? What is 
the evidence? During the construction of the tests, this question 
occurred to the author, and was referred to E. L. Thorndike. He 
answered the question as has been answered above; that is, by 
asking the question: What is the evidence? In his judgment 
the evidence is lacking. The prejudice against using incorrect 
forms in teaching is merely traditional. 

A detail which is important, however, is the effect of using 
this kind of material. This point Thorndike also noted, and 
when told that pupils improved very rapidly from one test to 
another, his comment was: “ That is the best evidence that the 
test is worth while.” The author, therefore, offers the test on 
the basis of what it does, and the resulting rapid improvement 
of the pupils. The results secured by using the test refute the 
traditional psychology. Apparently the psychology underlying 
the situation is this: the test brings emphatically to the attention 
of the pupils the incorrect form, and leads them to strive for the 
correct form. The test, being in three parts with a recommenda- 
tion that periods of a month or so intervene in giving parts of the 
test, makes it possible to put additional emphasis upon the lan- 
guage forms which do appear in the test. 

Finally, it may be noted that the test is easily given, easily and 
quickly scored, and lends itself to diagnostic and teaching pur- 
poses. A key is provided for grading. Tentative norms are 
given, and T-scores have been prepared. These details will be 
brought out in the further discussion of the test. 

Form of the Wilson Language Error Test. — The form of the 
test is best shown by giving Story A of the test.! It is here 
given in reduced form: 


* By permission of the publishers, The World Book Company, Yonkers, New York. 
(There is now available a new form of the test stories D, E, and F.) 
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STORY A 
Saturday Morning 


Saturday morning is a busy time to are house. A feller has a good chance 
to work. Me and Dorothy divide the tasks between us. Then we race to 
see who will finish first. Last Saturday I taken the breakfast dishes as one 
of my tasks. I am especial fond of washing dishes. You should have saw 
me work. I wanted to get through so as I could play. 

John he called up at eleven o’clock to see if I might play with him. I had 
too rooms to dust before I could go. John saw that I couldn’t hardly leave 
my work until I had did all of it. He brought over some doughnuts and 
gave them to me. I sure appreciated the doughnuts. Then John helped 
me. It was real good of him. When we had finished, I suggested playing 
marbles until time for dinner. ‘I ain’t got no marbles,” said John. ‘They 
comes very handy,” I replied. Then I give him some of mine. I had to 
many for my bag. John and I enjoy marbles. 

When dinner was ready, mother invited John to stay. ‘If I was sure 
my mother wouldn’t care, I should like to stay,” he replied. John seen that 
he was really wanted so he telephoned to his mother. He enjoyed the din- 
ner and et heartily. When them apples was passed, John wanted one, but 
he couldn’t eat-no more. After dinner we had another game of marbles. 
I hopes John may come over again. 


Number of errors corrected........ (Score) 
Number of errors not corrected........ 
Sum 28 


How to use the language error tests. — Advanced students, 
working with the author, have been trying to determine the best 
methods for using the language error tests, and have come to more 
or less agreement. The following definite plan ' is typical, and 
is in such careful detail that it will be helpful to anyone using the 
tests : 


1. Aims. — The immediate aim of the Wilson Language Error Tests is 
to find out the ability of the pupil to recognize common language errors. 
The final aim of the tests is the elimination of these errors from the pupil’s 
oral and written composition. 

2, Nature of the tests. — Three stories are given, ‘‘A,” “B,” and ‘C,”’ 
with twenty-eight errors in each story. Seven of the errors are common to 
the three stories, ten others are common to two stories. They are adapted 
for use in grades four to twelve inclusive. 


1 Prepared as a special seminar paper by Alice Dunn, Wells School, Boston. — 
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3. When to give the tests. — First, study the instructions until the plan is 
well in mind. It seems best to have Story ‘‘A”’ given early, so as to have a 
basis of pupil errors upon which to build. The pupil should be led to the 
point of deciding upon the complete elimination of his errors. The three 
parts should not be given at once in any grade, for the pupil cannot thus show 
his best work on them. If the three stories are given together, Story 
““A”’ will be done better than “B” or “C.” It will also be too much of a 
task for him to apply himself thoughtfully to the correction of all the errors 
shown in the three stories. Early October would be a good time to give 
Story “A.” If given too early in the school year the pupil has hardly had a 
chance to accustom himself to his surroundings. By late September or the 
first of October, he is doing fairly good work in his studies. A test is not 
so new to him as it would be the first week of school. 

The same amount of time should elapse between the giving of the tests, 
so as to have the work as comparable as possible. Story “B” could be 
given in January or February. Story “C” could then be given in April 
or May. ‘This will allow two months or more of work on the errors of each 
story before the next one is given. 

4. Procedure in giving tests. — Talk to the pupils somewhat as follows: 
Story ‘‘A” was written by a pupil. He has made mistakes init. See how 
many of the mistakes you are able to correct. It will show your ability in 
English. Here is a sample story. See if you can find the mistakes in it. 

Sample Story: Willie come to visit us. He is only six years old. He 
stayed a hour. He has went home. I like to Willie. 

Here is the same story corrected: 


came 
Sample Story corrected: Willie-eome to visit us. He is only six years old. 
an gone 


He stayed -a hour. He has went home. I like+e Willie. 

You can correct Story “A” in the same manner, if you are careful. Draw 
a line through each wrong word, and write the correct word above it. Ifa 
word is not needed, cross it off. Work as quickly and carefully as possible. 
When you have finished correcting the story, take your paper to the teacher. 
Don’t waste any time. Be careful to correct every mistake. Start! 

The above procedure should be used when Stories ‘“B” and ‘‘C” are given. 

5. How to score the tests. —'The teacher may mark each story, although 
a greater gain in interest will result if each pupil marks and scores the mis- 
takes. It is better to have one pupil mark and score the paper of another 
pupil, than to correct his own. Mark the right scores on the right side of 
the sheet and the wrong on the left, in pencil, by means of a check mark (/). 
Underscore errors in the story that are not corrected. The pupil may even 
add the totals at the bottom of the page. The teacher may then go over the 
papers, with the aid of a few bright pupils, to see if the scores are correct. 


—_—? a 
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6. Follow-up work. — The pupil should become conscious of his own mis- 
takes. He is given an opportunity of studying Story “A” from his own 
paper, and copies on another paper the errors he has missed. The teacher 
has previously copied all the errors of Story “A” on the board, so that they 
are prominent. The correct form is put beside each error. The pupil is 
interested in noting the correct form. He puts the correct form beside each 
mistake he has made. Those who have fourteen to eight mistakes uncor- 
rected on Story “A” are asked to stand. They are praised. Those who 
have seven or less mistakes uncorrected on the story are asked to stand. 
They receive more praise. The pupil who has the least number of mistakes 
uncorrected is declared the winner, and his name is put on the board. 

The teacher prepares a chart similar to Figure 14 showing the errors that 
caused most difficulty to the class as a whole, and a table similar to Table 21 
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Fic. 14. — Per cent of pupils in seventh grade, Gilbert, Iowa, that missed each error in 
Test B (original form, 29 errors). The figures at the bottom indicate the number of the 
error (t is John he, etc). The scale at the left indicates per cent. 123% of the pupils 
missed error No. 1, 65% No. 2, etc. 


containing the name of each pupil with his errors properly checked. These 
are placed where they can be seen and read easily. 

7. Special study of mistakes. — The test furnishes material for oral Eng- 
lish, written English, dictation, and spelling. The oral English often con- 
sists of questions asked by the teacher so as to obtain the correct English from 
the pupils. Dictation lessons, consisting of sentences containing the correct 
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English of the test, are given. Some pupils knew the correct word for a 
mistake, but could not spell it correctly.. Such words can be used in spell- 
ing, so as to help the pupil to an understanding of the word. 

A good test of whether the pupil has gained by all the foregoing work is to 
hand his paper back to him, and retest him on Story “A.” He is given a 
sheet of paper. He is told to write Story “A” as carefully as he can. The 
papers are exchanged. The pupils mark and tally the papers. Each paper 
is given back to its owner. He notes his score. He notes his former score. 
His gain interests him — for it is a gain in almost every case. 

The errors are carefully talked about by the teacher and pupils. The 
pupil again checks, in his book, the errors he has made. He is told to study 
them carefully and to confer with the teacher or with other pupils in case of 
doubt. He is inspired to do better work on the next story. The errors the 
pupil has made form the foundation of his oral and written errors work in 
composition. The pupil tries hard to avoid errors. He tries to correct 
his errors, when he makes them, in oral and written work. 

This special study has paved the way for Story ““B,” in February. Ten 
of the errors of Story ‘“‘A” are found in Story “B.” 

8. Procedure for Story ‘“‘B’’.— All that pertained to Story “‘A” is care- 
fully carried out in Story “B.” 

9. Scoring Story “ B.” — Pupils correct test. Pupil marks a paper, other 
than his own, and finds the score. Teacher goes over papers to see if pupil’s 
work is correct. 

10. Follow-up work of Story “ B.”” — Pupil receives his own paper. The 
correct story is read. The pupil notes errors. All errors on the test, and 
the correct form, are put on the board. Praise is given to those who have 
Jess than fourteen uncorrected mistakes. More praise is given those who 
have seven errors or less uncorrected. The winner is greatly praised. His 
name is put on the board. Each pupil is urged to study his errors so as to 
do better on the next story. 

A chart is displayed in the room, so as to get each pupil interested in his 
own work and in the work of others. 

11. New work. — The pupil prepares a paper for the comparison of his 
mistakes in Stories “A” and “B.” He wants to see if he has made a gain or 
loss. He writes the number of errors for Story “A.” Beside it he puts 
the number for Story “B.” He notes his gain in making less errors. 
It is good to note which pupil is ahead on each test, and also which has 
made the greatest gain. Competition is a great help. The important 
thing is to have each pupil see the gain he has made, and aim for a still greater 
gain on Story “‘C.” 

12. Procedure for Story “C” in giving test and scoring. —The same 
procedure is carried out in Story “‘C” as was carried out in Stories “A” 
and “B.” 
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13. Follow-up work of Story ‘“‘C.”’— The plan of follow-up work for 
Stories “‘A” and “‘B” should be carried out for Story “‘C.’”’ Seven of the 
errors of Story “‘C” are common to Story “‘A” and Story “B.” Five of 
the Story “‘C” errors are contained also in Story ‘‘A”’; five others are con- 
tained in Story ““B.” ‘Thus seventeen of the errors in Story ‘‘C” have pre- 
viously appeared in either Story “A” or Story “B” or both. The pupil 
prepares a paper for common errors of Stories ‘‘A,” “‘B,”’ and “‘C.” 

14. A device to eliminate errors. — One device, used in correcting errors, 
is called an ‘‘English Match.” It resembles a spelling match. Instead of 
spelling words, it consists in giving correct English words. The pupils 
stand in a line around the room. The teacher repeats one of the errors of the 
test. The pupil gives the correct form for it. When the pupil fails he goes 
to his seat. The match continues until one pupil is left in the line. He is 
the winner. Other common mistakes found in the written English work, 
or those noted in the oral English, may also be used. ‘This device is helpful 
in directing attention to the specific errors. 

15. Results of the test.— For the pupil: The pupil now has his errors 
listed for Stories ‘‘A,” “B,” and “‘C.”” There are forty-five different errors 
in these three stories and they are among the most common errors. These 
form a basic help for his oral and written composition. He can note when 
he uses them. Little by little he makes them less. He can finally eradicate 
them. He will also note other of his errors, not found among these forty- 
five. He has become conscious of one of the fundamental problems of 
English. 

For the teacher: The teacher may make the errors made by the pupils 
in Stories “A,” “B,” and ‘‘C” the basis for a study in ‘Errors of Oral and 
Written English.” By means of this she can find the most common errors of 
her class. She can eliminate the errors by careful teaching. 


Other tests. — There are available three other language tests 
of merit; namely, the Charters Diagnostic Tests, the Clapp 
tests, and the Franseen tests. The Charters’ tests cover pro- 
nouns, verbs, and miscellaneous mistakes. They are tests of 
real merit, and are scientifically constructed. The pronoun test 
was made after studying twenty-five thousand errors that pupils 
made in using pronouns. It was found that these errors could 
be grouped into forty classes. The Franseen tests are similar to 
the Charters’ tests, but a little more elementary. They have 
been elaborately and scientifically prepared. 

The Starch tests have not been so carefully prepared, and in 
the opinion of the author do not have great merit. The making of 
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a test must be preceded by an extensive survey of the curricular 
material. This, according to Ashbaugh, was not observed in the 
making of the Starch tests. Table 22, pages 180-182, shows a 
careful comparison of the errors occurring in five available tests.* 
In studying this table, it should be compared with the summary 
appearing in the Elementary School Journal for December, 1920. 
On the basis of this comparison, it will appear that many of the 
details of the Starch tests refer to loose phrases or what might 
more properly be referred to as “ style in composition.” 

It is recommended that teachers make use of the Charters 
or Franseen tests independently or as a check upon the Wilson 
Language Error Tests. If the latter have been used throughout 
the year according to the plan given, the Charters tests will form 
a good checkup at the close of the year and will give the teacher 
a comparison very well worth while. 

Pressey Diagnostic Tests in English Composition. — These 
tests, now available, cover four phases of the subject: (a) capi- 
talization; (b) punctuation; (c) grammar (this is correct usage 
rather than formal grammar); (d) sentence structure. The 
tests have been prepared by Pressey and different codperators. 
The plan of submitting incorrect forms for correction or recog- 
nition, similar to the Wilson Language Error Tests, has been 
adopted. The tests are easily administered. They are accom- 
panied by directions for administering, scoring keys, tentative 
norms, and record sheets. They test fundamental tool material 
in a simple and direct manner. They meet the requirements 
of a good test. 

Grammar tests. — The Charters and Starch tests are also 
listed as grammar tests. The grammar form of the Charters 
tests requires pupils to give the grammatical reasons for errors. 
The use of the grammar tests is not recommended for the 
grades. 

Details of the Kirby grammar tests are also shown in Table 22. 
This table shows that the errors used by Kirby as a basis for his 


1 Prepared as a seminar paper by Flora Billings of the Teachers’ Training 
Department of the Boston Public Schools. 
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TABLE 22.— OCCURRENCE OF LANGUAGE ERRORS IN LANGUAGE TESTS. 
(First 28 ACCORDING TO FREQUENCY, AS PER SUMMARY IN Elementary 
School Journal, DECEMBER, 1920.) 
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Sing. subj. plu. verb. . eee diths a tlie 2 7 2 8 
The, there, they . . B=, IR een a age ET wise ies 6s We teeiclcn ity Sele ean 2 
An’ for and ies Pata’ Wa) bea foe 2a ° 
“And” repetition ‘ it Reel ly fe ° 
Lots of : es Bee as a I 
Got (there) (arrived) ape Wo ecg (Rpg + cat ° 
Then, repetition nla Er. Sneek ° 
Ia (Brey obi geet ae Scie te ES CSR I 
Aforan. . Paoli w at thaMetee I 
I and my brother _ hee ied (Lols ached ected s aval Comission: ciel: eel eee I 
Frank and me are (subj. i I ag Sp ae Pate SES er I MTS Daas Ween weal acto te ee eee 5 
To our house (prep.) I AA ty I 
A feller I aa Ror I 
Me and Dorothy : I TT ad Pohl ks I Liatlp Sotbd em elie ak el eeb ie aa 7 
I taken I ooh 2 I 
Especial fond (adv. ). I Fst ke ae I 
SoasIcould . . ; I I sey 2 
John, he. Boys, they ‘ NEA Py oe epee en, tae re Rect ese I pac, pe ene, DR errr 6 
Couldn’t hardly, can’t hardly Ep ael re chukaree aia thie oe I ge Pes We Gas ec ee ee 6 
Sure (adv.). . ae ae, geen (ire REC ak Fg EAE le eg AY PE PA 2 
Real good . 0 VX stash oe Payee caeed) & Loitel Gales tte Poreee ciee eel teed ene ee ee 2 
Give for gave (Pres. Past) | Pik Y Sho Ritewul  Lagelose lees oteees I «2 a es pee 13 
If I was fakes Dees cy MO CS Rcd Coe be a Pe be a Lee? | a bed Di ho be, 9 3 
Et (ate) . ee or ah oe eee Pees ae Ee ee Dey Pe ODE! Soe) RE Tg Peep 5 
RUSTE Nt dhe cage er ae ae 1s ehovelexsft.vils eoty ee] tak teeNT ore elmer ete eels cleetec ainmae 
Awful (good) . . BEETS ES Og BPR pO S Tivol das SLE Menderes RO eed 3 
Once’t ask once’t asked . .|...| 2 ]...|... Tile. afeaelaks cl Mecelemeuleecelost elt eeloure 3 
Ketch, eee hones ee a ed ee ee ae eee ics res Peres Bat eV et ae eg eo EE ens, 
Sit (Set) . ; Pees an CR AH, gray Se ees Che an tee 0 COE [aed Peed: eae Rae 6 
Hisself (him) A ee res! MEE A A Baer hy a I, re I Eihce else tanta ee oleee: 4 
a ee 
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TABLE 22 (Continued) 


= wn 5 = 
ica] y 7) = oa z ‘s Q o S 
on ) => a> a 
yee | BSH 28 | oGBA| oes : 
OR aw BA -OQH A ence et me O 
Hee | $22888 | S808] 235 a 
4 4 
B56 | 645656 |3826| edd s 
Z 
5 < fA 5 A o wn 
adie 
: a) a |e) 8 /g2)es\s3| é 
cy & | & =a Onloal & 
Made good. (adv. 0. 0 was [irc] TD fee speedo tefl E [oe cleo en fone ele nee] ees e[eneefaeeefaces 2 
It is him (pred. ay See PERO ET Laie BELG ciated ade CTs te Oa Se ee ose Sa ea A Beers II 
Are for our . ab Nes Aas 3 
power y up a, ; ail es I 
eave them D ay | 
Ties (let) been) eel She 26 eet eccre Tous |ig Shc Ul oe eete|| avavel| (aes 5 
Everyone got out their books 
(Nar Of anitececieneys sels | 5.5.3 sere & lt ekela obew-el ee we pee oe Tee |ets |e I "4 
Who do you want (obj. 
case) . Mek OE Sal gl ees eae al so gel yey ae teen Fa I I I I af 
Us boys (subj.). hieg? a ahae Shean teat Gera eae y VRE Nice a Le ee ee te eee £ 
The boy —byits . pil cactaelcifecedl Sree eee all socom ages [kanes |Past 2:| pe -vias otrexe tna t| Oye aes Coal omneae | eres I 
Ship who was. Girl which a ek. eliatet Yared oS: hapovle ss trees I I pee tie eee orate 9 ees (en § 
Between she andI . . Pe ee | a [eng | acer meee I I 3 I I2 
Older than him (as subj.) . 2 (22 2))23)2) 2 I CPO Mtoe) Ee cad fo Pe ak Bere sy Be a 6 
He pushed Joe and I (obj. sa Nips Bley bo cea eal aE ad atin ac UN Eolas pa tan teem 4 
OM CNOUESC Lasts ape Mos Sucan deel Sd desill arece diate elec Ue ae al [ GEehe Tene oul ehteahall fapcnatelotae ta Sin elas] te tecons et teste leone eee I 
Kept CSE OD es abreast Mecsas I gy eee hate heel a cha ea aes 3 
NV HOC OW. SPEAK LO wet ret er oe aliaere liebe ele cE /(auial oar al wea alate cteluece ate Hotere a lyeasbate| tudzcrel lave tent ates ere I 
Showa tHemiscltS aM swewp pam whe | aerate coal: sree aed = larsrs [toes alta ue |laechars Mepaccral| reeds I eeree lees aioe el meas I 
GAAS Ole SUCH ie. edt eo He [Fc sleet eee na [aves limere ll aes [lerarete ieee etaeer ol oversee IR mee atl eep reat eee 2 
HGHNCANG TAY SC WERE 5 wah cre TP ache Flats ho Es bw xb ot bLolns bares hae Sa female's Bad) nara celal cee I 
Boys have ran’ (fell) (wang). os. po) ee i]. ce] TO ucla tothe het) ert eee 13 
Weis town Gay) (ie) So ST al .k |. eatie id Vea ees I Ever A eal eA el ee tte || tein | eee See T4 
Snow andice has . paleo ltgesal kandi 2a Sebel mihaeee soll tuatne lescove le [iSaeneeilia teen warmers I 3 
Was broke, have been told races (ree cr Bea Pel dere ert ame Mickle belle oes al rekneel Seebene lle tenet eet oe ho] eters 3 
tins Well sitie SONGS ms mic. Ml n Feels o's lvoe tere cl lewd wil enone teres 2 TOP acai Secs ull aes atl onaaee Meee ee? 5 
She don’t. He don’t: . aaah Gor ete al oe ede lon Sc 5 oad (ibe aia te od ike Ah brary Peters (4 5 
Each of us (was) were (either) Se ; To Seopa se ey. I 6 
Pe IDe RrarE Mercer Pants MOLE abies alt st PR has th oe Let Shee l <ela le nik Pacers cade ois 2 
Gonldsor Cone ws HOULAIOL seh ys epee clare ce [ieee ol eeliaiace ernie lee aes Tia Hae aa tea etal tees 4 
CORMCALES ta sie rai Mcs on ie wire Mbyte INE Mi ||crsbes| care |/ha allel cg hel Settaverll one, tte| (Sterol hac chaesafeveonaltos| et eral] ve. eral cores I 
COLI ACY Men emma hw PEM Mer | did vailtcr sud acs silreme ores | La ere 8 eee aille.etece eee soa este alteemre Me wen Tl cues « I 
Smallest of two . . ros oe atl Siete i Ol ewe ie x Ash a vit ek re I I 4 
Most happiest, more nobler Bm] RMS ae Bh ice me eas chal Pe Gane 4 ome 5 
ANGE NES OUE te mrst Oe oP ro Mollie sel oie Si eee on [eala homerh |) ae tere ol hete deal lensarill va: oll Syesene | ane Sutil Guevese,| Supers i 
Sang beautiful (queer) . t I I I I 7 ene 
I just have . cdl Serra oie Al | hen PeRaRN RS ADA dal tel ha eral ae 5 |e) Fel ete Pa Reha rece I 
I only need — I only Haven iif rsshee dc copeapor lone atte Pa tctoiendes |e cares ges 4 
Like they were gone te) moat dl cs. Usha esve coil rte tetee a etree Wnoeere tril erties TN | SecMe Get clicce eos notes 3 
The two last . a Be Wareate tama lea sell ieee oil cea. mde rats Sell emvareslMtovat tl ete papiiateesest s..ccs0e |reuaty allteroeees I 
T half to go (hafter) . Chae eho. Spar ares (iene, (aca tail anneal Posto 3 
That there color (this here) . Pll lh oh eM aoe A Ak REN | PMA eR OL al ce 3 
The Indians, why, any ran +. EG | astee oll Neer hteotavcll 7a ode ole rail sroneteal (a atray uy 
Was drownded —. 2 : Sia lidea etc PM etal eae: ove: Neue ail wean ve ioe tha lon ete I 
Of omy déskoy y .05. 4. |. EE reco Pema (eee Floss eves" | ewreceall atin fl were I 
Hadn’t ought to , Re ies a Tes BY | okcet 25 cheney ol lrcreat bot atts 2 linac tae 3 
You daresn’t getone ... Da reseealie, Cece slice Leal cterech ie otal erect | esate I 
BaLGonMOusted a, ua ee oe ase Talat aleare elt Sea Meets! {cuatcliede ee oil ean I 
Lend onefrom her .. . EBs em ne IRA S| dee. sew | Pek ot |e ce ese ad eee I 
SEAS COOKEIa rod sas fe La eretagal MMos (icies. Beil vue WN ar SSA ates estate I 
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TABLE 22 (Concluded) 


oe - 5g on 
Nn ofe O° 
Bo | mead BH | 
fa 20-26 | omHal] wat 
2s HO HAS Yram | « hi 
OR an AZ eOQH ana ~On i) 
mee | $8eeng |280E| eae | & 
es] HA aI 
SH OAWEHS aeaa MOM a 


PRONOUNS 
GRAM, 
SCALE A 
GRAM. 
SCALE B 
GRAM, 
SCALE C 
TOTALS 


Thrun a ball 


erie Ollie | tx asl ee hc Boe eee I 
eS ee che ee CI Es EN AB BE By zs 08S) alee Ia eats gio Ne ph I 
Shose kid of ppples wort). 4.5. )).,1:2-}icctesdiagctucel @el a. | aed ei Le 6 
A Saari gt air Mes ei FESS MS Be ENS BOM BC a Fae ere Reid Diane d bia a) Gece 2 
Pay soe Your} oreaking lost sol kel chcledccah @ Pos dw lcrl web ae 5 
Ak OE re ait Pe (Ss ee a bales Boe fie Se a em pared pie ee PS 2 
Sequence of tense I 3 
Comlcha't acarcely (set) sad .. Lesdaslaeclesefaccligcles Sale X fasecte cele aed beeetoaes I 
Wes ates anes, YOU wid me) dl he doeeieee lias ba] gobs 2 
une ie on, arr) Cyourn) =. Foe, kek bok stat sechipaches cob TENT sein Cla ne 2 
BIBER OB a) ROCTED Ges Diaids t she syle sobecd. Aton Ale  hS a. La ese ee 2 
Expected to (have gone) shalt sat apeh, tal sir le Acad eaten aie Belk Set tol) Seen ee 2 
Divided among two (between)]...|...|...|... ORR OE fad Ee od) ee Pe pe 2 
He was a student who(m) his 
ReGhas BOM, WAR Chewer te to ole dtl] s ek de ee x, ford Ll eee ee 2 
Beceem to he rad. ty Nts tot, ats ol ech bho eee Knee: eae eee I 
ce Loins Bethy Ih ca Rae a EN BR NRO Tie Bog Wiates| ot cecal de Bae Wy a op I 
OCA AU, alae Ne is ewes Sate Bers ON Wid Paces) Pee es er) fails ed eT oho I 
As well as them PPro me aE So elly ef eehtel s sap'| ste D4, cde cee bareemeetl ohcca al eric atone Ga eens a I 
A fireman seldom rises above 
an engineer . hee eee RS ed ae Pee Be Coe Pe Pirate cee Beet Ps AD I 
The difference is summer . . ie oles ob noted ope dlia esol oh ai eth Md amet alent heacriiae tet Lee Tee oe ae I 
Not allowed to goonly. . . optia | >pvsefin vif plop a 2S | puke atey soto etal eon etd so eal a alent ee eee I 
ppc topmnng 20) eer Soa sheds Ls col «Ge hacteh cane aabecd Melted hee I 


When six years old — my ses fe 8 ca 
Rrancatner eyes |e ainja | ehe)* lie [ kiahie ssi Sw oie el pea alee ome Lees cl oo aaa Lee 2 
It tastes well . 5 


SP ake I 
Send whoever . ee TE) oe ee oe rare Dn ee kr ee rest nee pies Cera HP Pee poe So I 
Intended to have answered bZvilie's Rs sod whe. So wedl eG 6 Lake wllotew etaaide teed cae 2A Ae A ae 2 
The man whom I thought was 
ROM CEMA ve. 5 2") 5 8a iE ie of al otek Cota Seed 2 CLT ee ae Satanic I 
A man who should do that L 3 
G00 VOM EVES CENCE we x Loxstacadaid ak Hada hace etic wal? oc) ate alae I 
Both him and her are Ty Read Ae i a ts od Oy Oe ea I 
Handsomest I almost ever saw |...|...|... tet I 


Having eaten our lunch the 
steam boat departed . 
Whom should be the leader 


test have a considerable spread and deal with uncommon errors 
about as much as they do with the more common errors. There- 
fore, it is recommended that the Kirby grammar tests be not 
used in the grades. When used in high school, the spread of 
errors is less objectionable. It is recommended that the Kirby 
tests be used with children who are beginning the study of a 
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foreign language.’ They will help the teacher in determining 
how much of grammar is already known, and will enable her also 
to classify the children with reference to their knowledge of gram- 
mar. This will be helpful, and will enable her to plan more 
intelligently the necessary grammar instruction which must 
always be given older pupils entering upon the study of a foreign 
language. 
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CHAPTER VII 
THE MEASUREMENT OF ENGLISH COMPOSITION 


THE importance of written composition in the life of the pupil 
and the indefinite notions of teachers as to proper standards in 
written composition make the need for an objective measurement 
an exceedingly urgent one. The difficulty of securing such a 
measurement in written composition over the measurement of 
such subjects as spelling, arithmetic, penmanship, is greatly 
increased by the large number of factors which make up written 
composition. There are the different kinds of written composi- 
tion, as narration, description, exposition, and argumentation ; 
there are also the factors of the content and such form elements 
as punctuation, spelling, capitalization, and sentence structure. 
All of these difficulties have hindered the construction of a scale 
for written composition which can be used with ease and accuracy 
by the classroom teacher in determining the ability of her children 
in this subject. 

The first scale for written composition was constructed by Dr. 
Milo B. Hillegas.1_ It measures general merit in written com- 
position. It consists of 10 samples, of which 3 are artificial, 
5 were written by high school students, and 2 by college freshmen. 
The values of the different samples range from o to 9.3 with wide 
steps between samples. This scale has shown the need for a writ- 
ten composition scale and formed the basis for the construction of 
other scales which have a more direct application to particular 
grades of work or to local situations. Examples of this procedure 
are found in the Nassau County Supplement to the Hillegas 
Scale for Measuring the Quality of English Composition, proposed 
by Dr. M. R. Trabue,! and the Extension of the Hillegas Scale 


1 See Bibliography. 
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for Measuring the Quality of English Composition of Young 
People by Dr. E. L. Thorndike.? 


THe Nassau County SUPPLEMENT TO THE HILLEGAS 
SCALE 


Description. — The purpose of this scale is to determine the 
general merit of children’s written composition. No attempt has 
been made by the author to define the different elements in 
general merit. MHillegas in referring to his own scale which 
measures the same thing says, ‘‘ The term (merit) means just 
that quality which competent persons commonly consider as 
merit, and the scale measures just this quality.”” For the purpose 
of giving the teacher a clearer understanding of the scale and its 
application, the entire scale is given below: 


Wuat I SHoutp LIKE To Do NExtT SATURDAY 


oO 


I went going on to the Dox Saturdaye dnd day we the boys and I well 
going home and I well going the boys. and I will going these read in and they 
to night. and we or night. I well going a ground shalt and I gone out I 
will going to shea shouse and I will shoe or the skill of the shea of night. 


I.I 


I intend to mak a snou man and make an fort and fort snou ball at chidern 
and hau I whist ma frant carolyn cole what were me I will going to the 
mauiss on Saturday. 

Georga will come went me. 

at night I will going out went my mother to the marce. I will mak the snou 
man and the fort in the moning and in the aftermoon I will go to the mauies. 
I whist there whest school on Saturday. 


1.9 
one next Saturday. I expect to go to the city leve next Gaturday to see my 
ofriend archie king I am going to grow to the baning balys circus with hime 
next Saturday fefore I go I have to do my jobs feedsing the cows and horse 
ard chinkens and geese next Saturday. My friend is a very good fellow to 


1 See Bibliography. 
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go and see So my mother Said “If I do my work during Easter week vaca- 
tion I can go to the barning baley circus with. hime 


2.8 


Once a pon a time there was a girl. One day she asked me what I was 
going to do next Saturday so I said, ‘‘I am going to go fora swim.’ And she 
said, ‘‘thats 

just where I am going to.” next Saterday came we both went down 
together. We came home at noon time. after dinner we went to the pick- 
tures. There we had a good time. And then came home at night. 


3.8 


I would like to go out in the afternoon and play catching the ball. Go 
over to Bertha’s house and have a few girls to come with me and be on each 
others side. I have a tennis ball too play with. The game is that one per- 
son should stand quite aways from another person and throw the ball too one 
then another. Someone has to be in the middle and try too get the balla way 
from someone then she takes this persons place who she caught the ball from. 
Then till every person has a chance. 


5.0 


Next Saturday I should like to go away and have a good time on a farm. 
I should like to watch the men plowing the fields and planting corn, wheat, 
and oats and other things planted on farms. 
Next Saturday I will go to the Pioneer meeting if nothing happens so that I 
cannot go. I should like to go swimming but it is not warm enough and I 
would catch a bad cold. I should like to go to my aunts and drive the horses, 
I do not drive without some older person with me, so I cannot go very often. 

I should, like to see my aunts cat and her kittens, too. I think I can, to. 


6.0 


I should like to join my girl friends, who are going to the city on the 9-05 
A.M. train. They are going shopping in the morning and will have lunch 
to-gether, then they are going to the Hippodrome. After the Hippodrome, 
they are all going home to dinner to one of the girls houses, she lives on 
Riverside Drive so they expect to take the “Fifth Avenue Bus” up there. 
The evening will be devoted to playing games, singing and dancing. 


7.2 


If I had a thousand dollars to spend, I think I would take a trip to San 
Francisco by train with the rest of the family, and stop at a sea-side hotel. 
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It would be glorious to see the surf again, and to escape from the cold bluster- 
ing weather of December for the balmy breezes of the ocean, and the whiff 
of orange blossoms. | 

We could take long drives under shady trees, visit the orange and olive 
groves and bathe in the surf. Think of bathing in the ocean in December. 

Coming home again I would enjoy stopping at Yellow Stone Park. It 
would be lots of fun to camp out, and to ride over the prairies on frisky 
ponies. It would be very interesting to notice the change of climate as we 
got farther east, and to go to bed on the train one evening feeling warm, and 
waking up the next morning feeling very chilly. 

I am afraid by the time I would get home a thousand dollars would be 
pretty well used up; but if not I would like to give a party. 


8.0 


One Sunday, towards the end of my summer vacation, I was in bathing at 
the Parkway Baths. In the Brighton Beach Motor drome, a few rods away, 
an aviation meet was going on. Several times one of the droning machines 
had gone whirring by over our heads, so that when the buzzing exhaust of a 
flier was heard it did not cause very much comment. Soon, however, the 
white planes of “‘Tom” Sopwith’s Wright machine were seen glimmering 
above the grandstand. Everyone stood spellbound as he circled the tract 
several times and then headed out to sea. He was seen to have a passenger 
with him. Suddenly, the regular hum of his motor was broken by severe 
pops, and the engine ran slower, missing fire badly. In response, to Sop- 
with’s movements, the big flier tilted and swooped down to the beach from 
aloft like an eagle. The terrified crowd make a rush to get out of the way 
as the airship came on, but Sopwith could not land on the beach, 
but skimmed along close to the water instead. Suddenly his wing caught 
the water, and the big machine somersaulted and sank beneath the waves. 
The aviators soon came bobbing up and were taken away in a launch, but 
the accident will not soon be forgotten by those who saw it. 


9.0 


The courage of the panting fugitive was not gone; she was game to the 
tip of her high-bred ears; but the fearful pace at which she had just been 
going told on her. Her legs trembled, and her heart beat like a trip-ham- 
mer. She slowed her speed perforce, but still fled industriously up the right 
bank of the stream. When she had gone a couple of miles and the dogs were 
evidently gaining again, she crossed the broad, deep brook, climbed the steep 
left bank, and fled on in the direction of the Mt. Marcy trail. The fording of 
the river threw the hounds off for a time; she knew by their uncertain yelp- 
ing, up and down the opposite bank, that she had a little respite; she used 
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it, however, to push on until the baying was faint in her ears, and then she 
dropped exhausted upon the ground. 


The first seven specimens were selected from compositions 
written by children in the elementary schools of Nassau County, 
New York, on the topic, ‘‘ What I Should Like to Do Next Sat- 
urday.” The last three were selected from a list of compositions 
published by Dr. E. L. Thorndike. The values range from 0 to 9. 
The scale is intended for grades four to twelve. The com- 
positions are arranged on one sheet with the value of each com- 
position printed on the left-hand margin. For the sake of 
clearness in this text the value of each paragraph is placed in the 
middle of the page and above the paragraph. 

In obtaining compositions to be rated on the scale, care should 
be taken to see that uniform conditions prevail. The composi- 
tions should be on one of three subjects: ‘‘ What I Should Like 
to Do Next Saturday,” ‘‘ How to Play Baseball,” or “‘ The Most 
Exciting Experience of My Life.” According to the author, the 
first subject will produce a higher average quality of results than 
the second, but probably a lower average than the third subject. 
The subject which in most cases will produce most satisfactory 
results is, therefore, “‘ The Most Exciting Experience of My Life,” 
and yet teachers often complain of this subject for the reason that 
the lives of some pupils are so narrow that it has little meaning 
to them. The teacher should, therefore, see to it that all the 
pupils know what is meant by the subject on which they are to 
write. The subject for the composition should then be placed 
on the blackboard and the pupils told that they will be given 
at least twenty minutes in which to write their themes. No 
assistance should be given by the teacher. This language 
exercise should not be different from the regular language lessons. 

After a set of composition papers has been secured, each 
paper is compared with the scale with a view of deciding on the 
specimen which its quality most closely resembles. The scale 
value of this composition is marked on the child’s composition. 
If a finer rating is desired than the values as given to each com- 
position, units between each value may be used. For example, 
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if a composition is better than quality 3.8 and not as good as 
quality 5.0, a rating between these two qualities may be given, as 
4 or 4.5, according to the judgment of the teacher. 

As soon as a rating has been given to each child’s composition 
the papers are grouped according to their values, from the lowest 
to the highest. The number of papers in each group is then 
determined and the results recorded on a record sheet similar to 


the following : 


TABLE 23 — RESULTS IN GRADES Four TO SIx 


eri ALE R 
Teacher or Principal 


RATINGS IV 


Crass REcORD SHEET 


School L. 


Grades 4-B to 6-A 
Date Jan. 7, 1920 


NUMBER OF SCORES IN GRADES 


VI ND VIL) Dep XI | XII 


COA. 
Total No. 


of papers | 23 | 21 


Median 
class 
SCOIES 4 Tie TE 


V 

B A 

I 

8 2 
19 | 16 
In|. 14 

Ce ee 
42 | 43 
2.8 | 3.8 


Io 


18 


After the rates for all the compositions are recorded on the 
class record sheet, the median class score is determined. 
The above table is read as follows: In 4—B grade there are 
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IQI 


23 pupils, of which 7 received a rating of 0, 6 received a rating 


ToT Ct: 


The median score for the 4—B grade is 1.1. 


Interpreting and using the results. — The tentative standards 
for the Nassau County Supplement as arranged by the author 


are as follows: 


GRADE 


Fourth 
Fifth’ +s 
Sith = 
Seventh _. 
Eighth 
Ninth . 
Tenth. 
Eleventh . 
Twelfth 


TABLE 24 


TENTATIVE MEDIAN STANDARD 


The following table taken from the Nassau County Survey 
shows the scores which have been attained in the places named: 


TABLE 25 


ScHOOL SYSTEM 


Nassau County 
Lead, S. D. , 
Newark, N. is (one school), 


Ethical Cultitre BCDOOLNIN. Yu... 


Chatham, N. J. 
Salt Lake City . 
Butte, Mont. . 
South River, N. J. 
Mobile County, Alan 
Mobile, Ala. 

54 high schools 


MeprIAn Score ATTAINED IN GRADE 


LY av 


VI 


3.82/4.18 
4.64|5.01 
3-56/4.33 
4-72|5.39 


.8514.10/4.02 


12.3 £12.39 
. 13.20|3.91 


3-31/3-85 


4.61|5.16 
3-41|3-77 
3-78]4.75 
4.34/4.22 
4.60)4.95 


4.56/5.00 
5-57 
5-27 
5-74 
5-29 
O47 
4.11 
5-62|5.18 
5.56 
6.69 
4.99 


ET VES UX ia th ok ee Hoe 


5.25|5-08]5.04 


5-02]5.95|6.30 
6.38 6.05/6.77 


6.93)7-24/7-54 
a Ors 6.69 
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If a comparison is made of the scores reported on the class 
record sheet (Table 23) with the scores in Table 25 it will be seen 
that the written composition work in this school in the fourth 
grade is below all the scores, in the 5—B grade it is below all scores 
except two, in the 5—A grade it is exceeded by 5 out of ro scores, 
and in the 6—B and 6—A grades it exceeds all scores. 

It is evident, therefore, that the written composition in the 
fourth grade is exceedingly low, in the fifth grade it is also low, 
but in the sixth grade it is ahead of the work in the places with 
which comparisons are possible. 

The unusually low scores in the fourth grade may be explained 
partially by the large number of foreign children in this school. 
These scores are surely an indication that more systematic train- 
ing in oral and written composition should be given in the fourth 
grade and also in the third grade. 

The following table shows the median scores for rating com- 
positions of 539 pupils in grades four to six inclusive for four 
schools in a city school system in January, 1920. 


TABLE 26 
SCHOOL IV-B IV-A V-B V-A VI-B VI-A 
I 2.8 3.8 3.8 5.0 
2 2.8 2.8 2.8 3.8 
3 I I.1 2.8 3.8 5.0 5.0 
4 8 2.8 3.8 3.8 3.8 3.8 


The scores in Table 26 were obtained from compositions which 
were written as a class exercise under the supervision of the class- 
room teacher. All of the children wrote on the same theme, 
“An Exciting Experience.”’ Twenty-five minutes were allowed 
in which to do the work. The exercise was given one week before 
the end of the first semester. The purpose of the exercise was 
two-fold: first, to determine the attitude of the teacher toward 
the use of such a scale in rating composition papers as opposed 
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to the regular method; and second, to ascertain whether or not 
the scale in connection with such an exercise could be used to 
determine promotions. 

The teachers who gave the exercise and scored the papers were 
unfamiliar with the use of the scale. Carefully prepared instruc- 
tions were given to each teacher. 

The results show that in general the composition work in these 
four schools in comparison with the standards is low. Judging 
from the comments of the teachers who gave the test and who 
were asked to give their opinion of its value, the constant use of 
such a scale would improve the composition work in these schools. 

The opinion of all the teachers was that “the scale is a quicker 
and more accurate method of grading themes.”” An analysis of 
the teachers’ reports shows very clearly the lack of standards as 
to just what constitutes good written composition work. The 
prevailing opinion was expressed in the words of one of the 
teachers: “If a standard for composition is established for each 
grade, it will be a helpful guide in carrying on the written work.” 

The use of such an exercise as a basis for determining promo- 
tions received general approval. The different judgments can 
be summarized in the words of one of the teachers who reported 
as follows: ‘‘ It seems a fairer and more accurate way of judging 
a child’s ability than the customary examination.” 

Once teachers realize the necessity for more definite standards 
in such subjects as written composition, and understand the use 
of such a scale as the Nassau County Supplement and the help 
derived therefrom, a more scientific procedure is assured. The 
principal of one of the schools in which the above results were 
secured reports as follows: ‘‘ The results of our first use of the 
Nassau County Supplement to the Hillegas Composition Scale 
seem entirely favorable. 

‘“ A few teachers were at first of the opinion that considerable 
extra work was involved in the use of the scale. Lack of famil- 
larity with it caused much more time to be taken with this work 
than would be necessary after further use. I think that the 
opinion was changed after the last papers were graded.” 
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The Nassau County Supplement to the Hillegas Scale is, on 
account of its simplicity, one of the best written composition 
scales so far available for use by teachers in the elementary 
schools. It enables them to grade their written compositions 
more accurately and with greater speed than the present system 
of marking. 

Hudelson English Composition Scale. — This scale contains 
sixteen compositions. The first eleven compositions, values 2.0 
to 7.0, were written by first-year high-school pupils in Virginia. 
All of the other compositions, except value 9.0, are taken from 
Thorndike’s English Composition — 150 Experiments Arranged 
for Use in Psychological and Educational Experiments.1 The 
composition with the value 9.0 is taken from the Thorndike 
Extension of the Hillegas Scale. 

The compositions in the scale which were written by the first 
year high-school pupils in Virginia were selected with the Nassau 
County Supplement to the Hillegas Scale. The first step involved 
the scoring of one thousand papers by an experienced scorer 
whose “ judgment averaged .14 of a scale step from the average 
judgment ”’ of ten trained scorers who checked the scores from 
time to time. From these one thousand papers, one hundred, 
ranging from the poorest to the best, were selected and scored 
with the Nassau County Supplement by ninety-six composition 
teachers who had received special training in the use of the scale. 
Evidence of the skill of these teachers in the use of the Nassau 
County Supplement is found in the fact that ‘‘ no teacher’s 
scores were counted whose average deviation from the true value 
was more than .5, or a half step, on the Nassau Supplement.” 
The compositions which were finally put into the scale were the 
compositions whose median scores by the ninety-six scorers were 
approximately .5, or a half step, apart. The values of the first 
eleven compositions are the median score of the judges. The 
values given to the last five compositions are the values assigned 
them by Thorndike. 


1 Bureau of Publications, Teachers College, New York. 
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The scale has been used in grades four to twelve. The stand- 
ards are as follows: 


In Grade 


Chaat tyres 1632034 3-62) 4.30) 4.7 


The first four samples of the scale follow: 


THE HUDELSON SCALE 


2.067 
Sample 1 


The Most Exciting ride I ever had. 


The Most exciting ride I ever had was a Hay ride, it was early 
in the morning when we went out on the hay ride it was quite a 
injoyable trip every one seemed to be so cheerfuly the rode that we 
were traveling on it was very hilly on of the parties took sick and 
- @ far a little while no one did not think that the Girl were as sick as 
‘4 she was all at once she come mence comeplainning so she arroused 
ones curosity we found out that the girl were verry ell thought she 

was going to die. 


2.50 
; Sample 2 


The Most Exciting Ride I Ever Had 


One dag Friends I decided to go car riding my friend and myself 


started. 
: We was going arround a sharp curve and another car was coming 
‘ toward us the driver did not know what to do. The road was so 


narrow we couldn’t stop. So the other car ran into us and turned 
us over the bank. and it hurt three of my frimses very bad. 


196 How to Measure 


3.00 
Sample 3 


The Most Exerciting I ever Had: 


The Most exerciting ride I ever had was When I was on my way 
to Petersburg. It was one Sunday Morning and two car’s full of 
people went to Camp Lee and I was with in the crowd the car I 
was in was a Cadilac 8 and a very small boy was driving it, we were 
3 Q runing very fast when we meet a small car and We had a great con- 
lusion our car tore the small one all to pieces and kill three people 
whom were in it, 
We took the dead bodies and the man who was not killed on to 
Petersburgh with us and there found out who they were. We 
enjoyed the day hugely even if we did have a terrible wreck : 


3.557 
Sample 4 


The Most Exciting Ride I Ever Had 


Summer before last my sister was going to see her girl friend, 
she lived out in the country, forty miles from here. wehad acar, 
so my brother said he would take her out there and I could go with 
them, we ask daddy if he cared and he, said no, 

So that night about seven thirty we left home, and went by 
town to get some gasoline. then we left for the country, we got 
out of town the roads were very bad at first, but we went on. we 
forgot the way out there so we ask someone how we could get 

3 5 there, they told us, so we kept on, the roads were gradually getting 
: better. we got half of the way, then we ask some one else to direct 
us to the road to take, they did, we went on as they told us, we got 
out in the country on the wrong road, but we did not know it until 
we ask some one. then brother got mad and jercked the car from 
one side of the road to the other. I didn’t think we were ever 
going to get there or anywhere else alive. we turned around and 
went back, and took the right road. and got there about twelve 
o’clock. that night 


Evaluation. — This scale measures general merit in composi- 
tion. It is a more refined measure than the original Hillegas 
Scale or the Nassau County Supplement to the Hillegas Scales 
in which there are ten compositions, each being one-unit step of 
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scale value apart. The Hudelson scale contains sixteen com- 
positions which are exactly one half-unit step of scale value 
apart. 

Since the values given to the composition in the Hudelson 
Scale were determined from ratings on the Nassau County Sup- 
plement, the scores from one scale may be compared with scores 
from the other. 

Experience in the use of composition scales by teachers has 
demonstrated that careful training is necessary before such 
scales can be used effectively. For this purpose the author has 
included with his scale samples of compositions on the same theme 
as the compositions in the scale. These compositions can be 
used by the teacher as practice exercises. Each composition has 
been given a value by trained scorers. From these values the 
teacher can determine her percentage of error in rating. 

Although standards are provided for grades four to twelve, it 
has been the experience of the writers that the scale will find its 
greatest value in grades five and preferably six to twelve. 

Training the teacher. — One criterion of a good objective 
measure is the extent to which it can be applied by different 
persons with the least possible variation in the results. With 
most of the tests and scales now available, the instructions for 
giving and scoring them have been so standardized that the 
experienced teacher will have no difficulty in securing accurate 
results. With a few of the tests and scales the application is more 
difficult, due to the nature of the subject matter which the scale 
is planned to measure. The application of these scales requires 
special training for those who are to use them. Without such 
training such scales will often do more harm than good; the 
results will be inaccurate, which will cause teachers to lose faith 
in the tests and develop the wrong attitude toward them. 

The composition scale which measures general merit is one of 
the scales which requires such training of those who are to use it. 
It has been the experience of the writers that most teachers, if 
left to themselves, will not use such a scale with a sufficient 
degree of accuracy to insure results which have any significant 
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value. It is, therefore, contended that teachers should have 
careful training before they use the general merit scale in com- 
position. 

The more recent composition scales make provision for such 
training by providing practice themes, the values of which have 
been accurately determined. The Hudelson Composition Scale 
has done this in a satisfactory manner. ‘These practice themes 
appear in three series, Series I, II, and III, with ten themes, 
A to J inclusive, ineach. The following is theme A from Series I. 


SERIES I 
Tesh 
The Most Exciting Ride I Ever Had 


The Most exciting ride that I had was the day after the armest was signe, 
And it was the best. I had and the one I lik the best, the truck that we 
were riding in, look lik it was go to strick the one in front of it every minute. 

The truck moved on isd the noise of the people, that were on the street 
making ever kind, of hous that they could make with there hones, and other 
thing that they had, and this is the Exciting and best that I had for a longe 
time. 


The following key gives the value of the themes in each series. 


ScorE KEY FOR PRACTICE LISTS 


Serres I Series II Serres III 


THEME SCORE THEME : SCORE THEME SCORE 


A 1.8 A. 6.8 A 5.8 
B 1.8 | es 4.0 B 4.5 
6 7.2 Cialis 5-5 be 3.6 
D we th ee 5:8 D 3-4 
E 6.3 E.. 1.8 E 2.6 
F 4.0 Ka 6.5 F 3.1 
G 3.0 G.. 1.9 G 3.0 
H 4.5 Le ba 6.8 H 1.9 
I 5.0 ral 4.5 I 6.6 
J 7.8 Las 5.0 | 2.2 
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Hudelson in his manual gives the following instructions to 
teachers in determining the accuracy of their scoring with the 
Hudelson composition scale: 


If the scorer is able to evaluate groups of themes with reasonable accuracy, 
his average score will not err more than an average of .5 from the key scores 
on ten or more test compositions. To discover his percentage of error, let 
the teacher score at least ten of the samples given on pages 29 to 45. Let 
him then compare his scores with the key scores, and list the amounts of his 
errors, plus or minus. By subtracting his plus errors from his minus errors, 
or vice versa, he will get his “ systematic error.” For example, he may find, 
by comparing his results with the key list, that his scores are above or below 
the true values as follows: .5, —.s, 1.0;.—.5, 1:0, —1.0, +5, — 5; To, and 
—.5. His total plus errors are thus 4.0, while his total minus errors are 3.0, 
Subtracting and dividing by 10, the number of the compositions, to find the 
average, he finds that he is scoring systematically high by .1 of a step (“‘sys- 
tematic error’’). This is a negligible error. If, however, his ‘‘systematic 
error” is more than .5 high or low, he should either correct his error by sub- 
tracting or adding the amount of his systematic error, or by further practice 
improve his power to rate themes so as to reduce this “systematic error” to 
a negligible amount. 


In undertaking this training, the group of persons who are to 
do the scoring should be brought together by someone who has 
had experience and training in using the scale. The scale and 
method of scoring should be explained to the group. In training 
the scorers to detect the differences between the compositions on 
the scale, it is sometimes well to compare the merits of every 
other theme in order to put before the scorer the more pronounced 
differences. After the group has been given practice in rating 
the practice themes, each individual should continue his study 
and practice on these themes. After a brief period, the group 
should again be brought together and a test on the practice 
themes made in order to determine the skill which the group has 
developed. If the group has developed sufficient technique in 
the use of the scale on the practice themes, a set of composition 
papers should be scored. Experience has shown that some sim- 
ple outline like the following will be a helpful guide to the teacher 
in her scoring. 
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CONTENT 
I. Organization 

a) Main Topic 
1. Did the writer have a central theme? 

b) Supporting details 
1. Did he keep to the theme? 
2. Did the details developing it follow in regular order? 
3. Did he avoid repetition of ideas? 


II. Force 


a) Choice of words 
b) Arrangement of sentences 
c) Use of concrete details 
1. Did he put into the composition something of himself — is it 
personal ? 


FORM 


I. Punctuation 
II. Capitalization 
III. Spelling 
IV. Syntax 


Those individuals in the group whose scoring shows an error 
of more than .5 of a step in the Hudelson Scale should continue 
their practice. 

In this practice work it will be helpful if each teacher, or group 
of teachers, will keep an individual record of the scores from week 
to week. The following record, 7.e., Fig. 15 and Fig. 16, re- 
ported by Hudelson will be suggestive. 

When compositions from a class are rated in order to determine 
the quality of composition instruction, it is advisable to have 
each composition rated by three persons and to take the average 
of their ratings as the final score. 

It is a well-recognized fact that teachers find more difficulty in 
determining a pupil’s ability in written composition than in any 
other subject. The composition scale will not solve this difficulty 
completely. The intelligent use of it, however, will be a great 
help. It is a more accurate measure than a percentage rating 
based entirely on the judgment of the teacher. 
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Use of the scale. — The teacher will find the greatest use of the 
scale in determining the achievement of pupils in written com- 
position. The standards provided with the scale, and the results 
from many schools systems, make helpful comparisons possible. 


1, 605 604 609 
2, 607 605 
3, 609 603 
4. 606 604 
E2603 600 
6. 602 \ : 601 
7. 600 Se SAC 607 
SF, 
8-601 YN ‘602 
9. 608 Ve/ 606 
10. 604 603 608 


Fic. 15. — Rankings of ten themes by three teachers without the use of a scale. 


The scale is not a diagnostic scale. When the achievement in 
composition is low, the teacher must know the pupil’s language 
difficulties in order to determine the cause. It may be due to 
spelling, word knowledge, or mechanics in writing. The general 
merit composition scale does not reveal these difficulties. It must 
be followed by diagnostic studies by the teacher. 
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1, 607 605 607 
2. see eee es ee a 605 
3. 609 604 609 
4.604 eee, 609 ae 604 


9D. 002 es 6 ()P 602 
6. 603 608 = 603 
7. 600 ~ 600 
8. 606 600 608 
9. 608 00——_—_—_—_—_—_—————= 606 
10. 601 601 601 


Fic. 16. — Rankings of the same ten themes by same three teachers fourteen weeks later. 
Hudelson, Earl, Twenty-second Yearbook, Part I. 


Other scales. — The Extension of the Hillegas Scale for the 
Measurement of Quality in English Composition by Young People, 
by E. L. Thorndike, is a general merit scale intended to be 
used in grades four to twelve, inclusive. It is made up of 29 
compositions grouped according to their quality into 15 units 
with values ranging from o to 95. 

Some of the qualities have under them as many as 5 and 6 
specimens. On account of the larger number of compositions and 
a system of marking similar to that which teachers ordinarily use, 
the scale can be used to a considerable advantage by the teacher. 

The Harvard-Newton Scales for the measurement of English 
composition are made up of four scales for eighth grade com- 
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position, one for each of the four types of composition, narra- 
tion, description, exposition, and argumentation. ‘The scales 
were constructed by Dr. Frank W. Ballou with the aid of eighth 
grade teachers in Boston. The compositions were written by 
eighth grade students. Each scale is made up of six composi- 
tions with values ranging roughly from 40% to 95%. An impor- 
tant feature of each scale is a notation of the merits and the 
defects of each composition and a comparison with the com- 
positions above and below it. 

A Punctuation Scale has been constructed by Daniel Starch 
for the purpose of determining a child’s ability to punctuate. 
It is made up of a number of sentences arranged in a series 
of 10 steps which the child is to punctuate. These sentences 
increase in difficulty with each step. Tentative standards 
of attainment have been formulated for the seventh and eighth 
grades. : 

A Copying Test was used by a group of Boston teachers to 
determine the degree of accuracy with which pupils copy. It 
is intended primarily for the grammar grades and the high school. 
Such errors are noted as occur in the following: Spelling, capi- 
talization, omitted words, and added words. 

The Willing Scale for Measuring Written Composition is 
intended to measure the “‘ Story Value ” and the “ Form Value ” 
of the written composition of pupils in grades four to eight. By 
“ Story Value ” is meant the degree of completeness with which 
the story in composition is told; by “ Form Value” is meant 
the number of mistakes in spelling, punctuation, and syntax per 
hundred words. ‘The scale contains eight compositions ranging 
in value from 20 to go. All of these compositions are on the 
same theme, ‘ An Exciting Experience.” 

Full instructions are provided for the use of the scale. Accord- 
ing to the plan, a class exercise is given on some topic, as “ An 
Exciting Experience,” ‘‘ A Storm,” “ An Accident,” etc. ‘TTwenty- 
five minutes are allowed to write the exercise. These composi- 
tions are then used as a basis for determining the children’s ability 
in written composition by comparing each composition with the 
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scale and giving it the value of the composition on the scale which 
it most resembles. 

The scale aims to give a more complete analysis of a pupil’s 
ability in written composition than can be obtained from a scale 
which measures only general merit. In this it has merit. Its 
weakness lies in the statistical method employed in its construc- 
tion. If the scale is intelligently used the teacher will find it 
helpful in her classroom teaching. 

The Lewis English Composition Scales for measuring business 
and social correspondence are intended for grades four to twelve. 
Their greatest use will be found possibly in the grammar grades. 
They contain scales for the following types of correspondence: 
order letters, letters of application, narrative social letters, 
expository social letters, and simple narration. 

Inasmuch as letter writing forms such a large part of the com- 
position work in the grammar grades, this scale should find 
frequent use. Moreover, these scales deal with that portion of 
the composition work which represents a special type. In a 
measure these scales are diagnostic. 
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CHAPTER VIII 
MEASUREMENT IN ART EDUCATION} 


Ir is not infrequent to hear teachers and parents speak of 
drawing in the public schools as if it were a special subject 
in the curriculum which requires special talent, on the part of 
learner and teacher, to master. Moreover, a study of the teach- 
ing of drawing in the public schools reveals that in practice this 
subject has been taught in a manner which ‘has brought about 
this point of view. | 

In most elementary schools a definite time allotment, varying 
from thirty to eighty minutes, is set aside each week for the sub- 
ject. It is taught by a special teacher who comes to the building 
once a week to take charge of the class during the drawing period 
while the regular teacher sits at her desk engaged in scoring papers 
or making out reports. If the special teacher cannot get around 
every week, she leaves for the regular teacher detailed instructions 
which are followed mechanically until her next visit. This prac- 
tice prevents drawing from becoming a general school subject so 
far as its “availability and value for the majority of children ” 
are concerned. Itisnot related to other subjects. Furthermore, 
it is pretty generally expected that only those pupils who have 
special talent for drawing will master the subject. On many 
occasions its place in the curriculum has been disputed on these 
grounds. 

In the high school many of the same difficulties are found. 
Sargent ? summarizes these difficulties as follows: 

? Acknowledgment is made of helpful criticisms and suggestions from Miss 
Gertrude L. Carey, Assistant Professor of Fine Arts, College of William and Mary, 
Williamsburg, Va. 

2 Sargent, W., Instruction in Art in the United States, United States Bulletin, 


1918, No. 43, pp. LI-12. 
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First. There are seldom any accepted standards of attainment in art 
instruction in elementary schools which can serve as a dependable basis 
upon which high school courses may be planned. ; 

Second. A large number of high school instructors have been accustomed 
only to art school ways of teaching drawing and design. These studio 
methods are generally adapted only to those who possess special aptitudes 
for drawing. 

Third. Except in the larger high schools where a number of classes exist, 
it is difficult to arrange a course which offers progress from year to year 
because frequently pupils from each year in high school maz’ register in a 
given class. For example, an introductory class in drawing raay be made 
up of pupils from the first, second, third, and fourth year groups. Under 
these circumstances difficulty is found in relating art instruction to other 
school interests and to varying degrees of maturity with any sort of definite- 
ness. This condition tends to encourage the treatment of art as a special 
subject. 

Fourth. In the past the amount of credit allowed in art toward gradua- 
tion and for entrance to higher institutions was often small. Consequently 
registration for art instruction was likely to be limited to those who had very 
strong natural desires in that direction and those who had leisure for extra 
courses. 


Progress in drawing. — This unfortunate practice was greatly 
augmented by the unscientific methods of measuring the amount 
of progress which pupils made in the subject. In describing 
these methods, Thorndike writes as follows: 


Each person uses a scale of his own. Consequently, although we give in 
verbal statements and on report cards many millions of measurements of 
-achievement in drawing every year, almost no use is made or can be made 
of them. A child may learn that his drawings are, in his teacher’s estima- 
tion, better than those of other children in the same class who get lower 
“marks,” but he does not know how much better they are. He may be told 
that his drawings are better than those of last week, but not how much bet- 
ter they are. As to learning from all these millions of measurements how 
much better drawings are obtained from 100 minutes of training per 
week than from 50, or how much better drawings are obtained by one city’s 
system of instruction than by another’s, or how much better drawings are 
obtained in the same city now than were obtained a decade ago, it is 
impossible.1 


1 Thorndike, E. L., ““The Measurement of Achievement in Drawing,” Teachers 
College Record, November, 1923, p. 142. 
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Attitude toward content in drawing. — It is not impossible 
that this attitude toward drawing has been partially caused by 
the point of view which people in general and, in some instances, 
teachers of drawing have held toward the nature of the subject. 
Judd states this attitude clearly in the following sentences : 


Whatever the method of instruction, art teachers must give up the prac- 
tice of indulging in rhapsodies over art and its value, and must learn to define 
the types of appreciation which they wish to cultivate. They must show 
that they know when they have produced one of these approved types of 
appreciation. Finally, they must by practical demonstration convince the 
world that there is no fundamental opposition between the habits of mind 
and action cultivated in the arts and those cultivated in the scientific courses 
given in the schools.! 


Changing point of view. — While this description represents 
much of what is going on in relation to drawing in our public 
schools, evidence is accumulating which shows that drawing is 
rapidly becoming a general subject in the curriculum. It is no 
longer being considered a subject which has value only in itself. 
More and more drawing is being considered with the immediate 
needs of pupils. Evidence of this change is reported by Sargent 
from inquiries sent to “‘ State Commissioners of Education, Super- 
intendents of Schools in the three largest cities in each state, and 
to art departments of state and other leading universities.” A 
summary of these reports shows the following : 


First. More use of drawing to illustrate other school subjects. This 
indicates a tendency to go to the other school interests for themes for draw- 
ing, instead of selecting themes arbitrarily for the purpose of developing a 
logical but detached course in drawing. In this way the correlation with 
other subjects becomes the first business of the art supervisor, and is not 
left to chance. 

Second. An especially close correlation with the manual arts. This 
means that much of the drawing and design is directly concerned with prob- 
lems in industrial work and in the household arts. In many places this 
correlation is being promoted in an administrative way by uniting the 
departments of drawing and of the industrial arts under one supervisor. 

Third. More definite attention to developing appreciation of good pic- 
torial art and of excellent constructive and decorative design. The major- 


1 Judd, C. H., Psychology of High School Subjects, Chap. XV, p. 364. 
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ity of returns indicate that the sort of appreciation desired is that which wil] 
increase the range and quality of one’s enjoyment in his surroundings, and 
especially will enable one to exercise good taste in home planning and fur- 
nishing, in promoting community projects, and in producing material for the 
market.! 


Meaning of art education. — These changes in the method of 
instruction and the point of view in relation to the subject of 
drawing are indicative of the fact that a group of thinkers and 
talented workers have been insisting that the drawing in the 
public schools is only a narrow phase of a larger and more valuable 
subject for the growing pupil, namely, art education. This term 
is sometimes used to refer to many school activities. In this 
connection it includes the following: Drawing, painting, con- 
structive and decorative design, and art appreciation. The 
primary purpose of the teaching of art education from this point 
of view is twofold: 

First. The teaching of art education in the maBhe schools should 
lead to systematic and constructive thinking. The media for art 
are primarily a means for the expression of an idea or concept, 
and only secondarily a means of developing a technique. Fur- 
thermore, an idea or concept is clarified through expression. The 
process in the development of ideas is described by Dewey ? as 
follows: “ . no thought, no idea, can possibly be conveyed 
as an idea from one person to another. When it is told, it is, 
to the one to whom it is told, another given fact, not anidea .. . 
only by wrestling with the conditions of the problem at first hand, 
seeking and finding his own way out, does he think!” If, there- 
fore, art education deals only with facts or finished objects, there 
is little or no thinking, and emphasis is placed on skill to such an 
extent that technique becomes an end in itself. On the other 
hand, if art education deals with the embodiment or under- 
standing of some life problem, there will be involved the phases of 
constructive thinking, such as the problem with its relationships, 


1 Sargent, Walter, Instruction in Art in the United States, United States Bulletin, 
1918, No. 43, p. 5. 
2 Dewey, John, Democracy and Education, Chap. XII, p. 188. 
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the collection and organization of materials, and the adoption 
and the perfection of a plan of procedure. In such a procedure 
technique is only a means to an end. 

Second. The teaching of art education should lead to the 
development of esthetic values. When pupils are taught to see 
and to embody life-situations through artistic expression, art 
education makes an appeal not only to those who are talented in 
technique and interpretation but to all children through their 
very strong natural interest to represent and to construct. Such 
teaching will result not only in the development of skill on the 
part of the talented but also a more complete understanding of 
and sympathy for esthetic values by all individuals whether 
they are producers or consumers of art values. 

Method. — If art education is taught for its value in the devel- 
opment of systematic and constructive thinking and for its 
esthetic values, two things are necessary: First, the themes for 
study must be drawn from the school, the home, the community, 
as well as from literature, history, and art sources; second, the 
method of instruction must change from an abstract theme 
taught in a set period once or twice a week with little or no con- 
nections with the pupil’s experiences or the other subjects in the 
curriculum, to themes that are part of and intimately related to 
problems in which pupils can purposely participate and which 
are closely related to the other subjects of the curriculum. The 
set period (except for drill in the development of skill) will be 
replaced by provision for art study in relation to the general 
problems in the solution of which the pupils are actively engaged. 
Drill on technique will be for the development of skill necessary 
to carry on the development and expression of ideas and the 
appreciation of esthetic values. 

Measurement. — Since skill in the technique or mechanics of 
art education is a means of serving a larger purpose, the extent 
to which this larger purpose may be attained is conditioned on 
the mastery of these mechanics. The mastery of these mechanics 
is likewise conditioned on the teacher’s ability to see and to 
develop the psychological factors necessary for the development 
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of these mechanics. In this process, as in the mastery of other 
tools of knowledge, the use of objective measurements has an 
important place. By the aid of these objective measurements, 
the mastery of technique is more readily made so that the mental 
processes are liberated from the mechanics of expression and left 
free to pursue the ultimate purpose of the development of the 
ability to think and of the formation of esthetic taste. 


THORNDIKE DRAWING SCALE 


In 1913 Thorndike presented a tentative scale for the measure- 
ment of general merit in drawing. This scale was constructed 
from a preliminary study of forty-five drawings and a more inten- 
sive study of fifteen drawings. The fifteen drawings were sub- 
mitted to three hundred seventy-five judges, sixty of them being 
artists of sufficient distinction to be listed in Who’s Who in 
America, eighty being supervisors or teachers of art, and two 
hundred thirty-six being students of education and psychology. 
The ratings of these judges enabled the author to determine the 
scale values of the different samples and the place of each on the 
scale. The relative merit of each sample of drawing is deter- 
mined by the difference of merit recognized by seventy-five per 
cent of the judges. | 

This scale served the valuable purpose of directing attention 
to the necessity for objective measures in the mechanics of draw- 
ing, and also gave a method for the construction of drawing scales 
and indicated the lines for further scale construction by calling 
attention to some of the limitations of the present scale. 


THE KLINE-CAREY MEASURING SCALE FOR FREEHAND 
DRAWING 


Description. — The scale is intended to measure three general 
phases of freehand drawing; namely, representation, design and 
composition, and color. Scales are planned for each of these 
three phases, but at present only those for representation are 
available. Scales for design and composition are in preparation 
and are to be followed by scales in color. The scale in represen- 
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tation is planned to measure freehand drawing in elementary and 
high schools. The sample drawings from which the scale was 
made were obtained from all grades, kindergarten, primary, 
grammar, and high school, in the schools of Baltimore, Maryland ; 
Washington, D.C.; Duluth and Virginia, Minnesota; and Osh- 
kosh, Wisconsin. In collecting the material teachers were asked 
to submit drawings from their classes on the following themes: 
(1) a house, (2) a rabbit, (3) a figure in action (boy running), 
and (4) a tree (brush drawing). In all, 5214 sample drawings 
were obtained, from which a selection of 73 samples was made 
through “a process of controlled selection.” These 73 samples 
were rated by 92 judges, of which 28 were teachers or supervisors 
of art in public schools, 49 were teachers of academic subjects in’ 
public schools and colleges, nine were art students, and six were 
educated laymen. These samples were rated according to the 
degree of merit to which each sample was superior to another of 
the same theme. On the basis of these ratings four different 
sections were constructed to measure representation through the 
following themes: (1) Theme: house, 20; (2) theme: rabbit, 18; 
(3) theme: tree, 19; (4) theme: figure in action, 16. The repre- 
sentation phase of the measuring scale with its four sections is 
described as Part I, which appeared in 1922. A revised edition 
of Part I, which appeared in 1923, embodied the following 
changes: First, the number of ratings was increased from 92 to 
244; second, the number of samples for each section of the scale 
was reduced to 14; third, the scale value for each sample on the 
different sections was changed to a percentage form “ranging 
from zero to 85 and 95”’ in order to make the scores compare more 
closely with the terms of grading used by teachers; fourth, the 
scale for representation is presented in a more simplified form by 
the omission of the statistical methods necessary for the con- 
struction of the scale and unnecessary for its practical use. A 
class record sheet is provided on which the pupil’s score on each 
of the four themes can be recorded. 

Nature. — The scale for representation is fortunate in the 
selection of the subjects which have been chosen for the different 
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sections. The picture always makes a strong appeal to the inter- 
est of the child. In addition, the picture relates to themes which 
make a universal appeal. The house, the rabbit, the tree, and 
the boy relate to experiences common to all children. These 
subjects are planned to represent types to which objects with 


The roof of this house is better, and the general proportions are improved, but the 
windows and chimney are still crooked. Draw a street car and see if you can make all 
the windows straight. How many things can you think of which are drawn very much 
like the house? Draw three houses, choose the best one, and see if it is as good or better 
than this one. Mark your drawings after you have compared them with the drawings in 
the scale. 


varying degrees of difference may be referred. For example; 
the rabbit represents the animal with which may be compared 
representations of the elephant, the horse, the cat, and other 
animals which the child has occasion to draw. The samples 
on each section of the scale are arranged according to increasing 
merit. A very valuable feature of the scale to the teacher is an 
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analysis of each sample in the form of a comparison with the 
sample preceding it, the principles embodied, and suggestions as 
to the next steps which the student should take to improve his 
drawing. ‘This feature of the scale gives it a very strong diag- 


55 


This drawing shows that the form of houses has been well observed. Find a box, set 
it up in front of you and draw it, first noticing carefully how the lines look. Can you turn 
this drawing into a house? The effort to express texture as shown by the chimney and 
tile roof is good. Draw several houses built of different materials and see if you can show 
by your drawing what the material is. Look for pictures of houses. Copy one of the 
best of these. When you get a good drawing of your own — not a copy — compare it 
with the drawings in the scale and give it a rating. 


nostic value which provides the teacher with valuable suggestions 
concerning her instruction. The accompanying samples — 45, 
55, 70, 90 — taken from the ‘‘ house” section of the scale on 
representation, make clear this feature of the scale. 

As soon as Part II, design and composition, and Part ITI, color, 
are available, the teacher will be provided with a measuring scale 
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which will have valuable diagnostic qualities and which should 
help very materially in the control of the mechanics of art 
education. 

Standards. — So far no standards from pupils’ drawings are 
available. The only data for comparative purposes are the values 
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This drawing shows more skill and freedom in the use of the pencil as well as a better 
understanding of the simple rules of perspective. Do you know three rules of perspective 
which you can apply in drawing a house? The porch and other details are well suggested, 
and a beginning has been made in the use of accented lines to express texture and dark and 
light. Find pictures of houses having porches and trace and copy them. Then draw one 
of your own from the window of your school or at home, and rate it by the scale. 


given the different samples by the judges who rated them. The 
scale is now in the process of standardization. It is being used 
in many places throughout the country. As soon as norms are 
available the teacher will have no difficulty in comparing the 
results of her teaching in freehand drawing with teaching in other 
sections of the country. 
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USING THE SCALE 


The classroom teacher. — In order to make clear to the teacher 
how to use the drawing scale, the following procedure by a seventh 
grade teacher in a Virginia town is given: 

There were twenty pupils in the seventh grade class. On 
March 7, 1924, the class was asked to draw a horse without help 
of any kind. This was a new theme for the pupils under this 
teacher. Each pupil’s drawing was rated on the scale by the 
teacher; the drawings were then returned to the pupils with the 
ratings on them. ‘The teacher explained the scale to the pupils 
and showed them why they received their different ratings. The 
scale was posted in the classroom so that the pupils might have 
free access to it. Each pupil was also shown what he needed to 
do to improve his drawing, and how the scale would help him, 
by comparing his drawing with the samples on the scale and by 
following the instructions under each sample. 

The teacher followed this lesson with a discussion of the anat- 
omy and proportions of the horse. On March 12, a dictated 
lesson on the method of drawing a horse was given the class. 
The drawings were again rated by the teacher and the scores 
given the class with further discussion and instructions. The 
class was then given drill on drawing the difficult parts of the 
horse, such as head, hoofs, etc. On March 19, the class was asked 
to illustrate a story called “Coley Bay, the Runaway Horse.” 
These drawings were again rated by the teacher and the results 
given to the pupils. This lesson was followed by other exercises 
in drawing and illustration. On April 2, the class illustrated 
‘John Gilpin’s Ride.” The table at the top of page 218 gives 
a record of the scores on the scale for each pupil in the class. 

From this table it will be noted that all the scores on March 12 
were much higher than the scores on March 7, and that on March 
1g and April 2 the improvement of the class was not as great nor 
as uniform as on March 7 and 12; that in some cases there was 
a falling back of the scores. An explanation of this situation 
will be found in the fact that other problems, such as arrange- 
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TABLE 27 

MARCH 7 Marcu 12 MARcH 19 APRIL 2 
Rae ES we BY eee 20 38 A $4 
a0 W,-C A 38 70 44 
a8 fhe 50 62 62 70 
4. 3. °F. 44 50 50 75 
Minti: tees 30 50 94 A 
Hy cart fs tie: 30 62 7 75 
Pee at Nes 5 30 70 62 
Belew ks 38 44 75 65 
sete 30 75 70 62 
16.°H. Bi 38 44 65 
eS See Te 44 50 04 50 
12. CEG, 20 30 A 38 
eo eek the Oe A 38 A A 
re ed Bea 20 44 A 44 
rs.eM LL. 30 38 50 A 
1655." GL. 38 84 70 75 
Le a 30 44 50 65 
13% din Wises 5 38 65 A 


ment, color, etc., were involved, as well as that of correct repre- 
sentation of the horse. 

Any classroom teacher can, in general, follow the plan adopted 
by this teacher. It will not only make her instruction more 
definite, but it will also suggest a method of instruction which 
will make drawing something more than skill and technique, 
however important these factors are. The following drawings, 
i.e., Fig. 17, 18, 19, 20, and 21, by one of the pupils in this class 
show the steps in these lessons. 

The supervisor.— The principal or the supervisor who is 
charged with the responsibility of directing the instruction of a 
group of teachers will find the scale of great help in the subject of 
art education. It is a recognized fact that the teaching of this 
subject calls for special talent which cannot be expected of all 
teachers. This fact necessitates the presence of someone in a 


Say: At! 


Fic. 17. — Drawing No. 1 was done without help of any kind and before any drill had been 
given. Rated 30 by the scale. 


Fic. 18. — Drawing No. 2 was done after a discussion of the anatomy and proportions of 
the horse and a dictated lesson with lines showing that the body of the horse fits into a 
rectangle 4’’x 5”. Rated 75 by the scale. 
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group of teachers with special training and ability who can assist 
those who do not possess this training and ability. The following 
report from a supervisor of art education in a city system is 
suggestive of how the drawing scale will assist not only the super- 


a 


visors but also the teacher in her classroom instruction : 


4 Lf 


Fic. 19. — Drawing No. 3 shows more drill upon difficult parts of the body of the horse. 


RECORD OF PROGRESS IN DRAWING IN GRADE THREE FOR 
; Two Montus 


At the end of November, 1921, an illustration from each child 
in grade three was sent to the office of the department. These 
drawings came from thirty-six schools. The drawing was on 
one side of the paper and the name of the child and the school on 
the other side. The scale was used in the selection of the one 
thousand best drawings. The results, with specific instructions 
(which included the use of the scale), were sent to the teachers. 
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At the end of January another set was filed. The poor ones 
were eliminated by the same method employed with the first 
group of drawings. The average percentage of good drawings 
sent to the office in November was 62 and at the end of January 
the average percentage was 83. 


ig 


Fic. 20. — Drawing No. 4 is the illustration of a story called ‘‘ Coley Bay, the Runaway 
Horse.” The drawing of the house, road, and trees carried over from previous lessons on 
other subjects. Rated 70 by the scale. 


In judging the November drawings the following points were 
considered : 


1. Originality. 
2. Those which showed that the child knew the history of the Pilgrims 
and the Eskimos. 
. Trees on the ground instead of in the sky. 
. Things far away smaller than things near. 
. Correct drawing of log cabin. 
_ Correct drawing of Christmas trees and bare trees. 
. Drawing of Pilgrims and Eskimos so that they were recognizable. 


IAM PW 
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Fic. 21. — Drawing No. 5 is an illustration of “ John Gilpin’s Ride,” showing to what extent 
previous drill carried over to a new story. Rated 62 by the scale. 
In judging the drawings handed in at the end of January the 
originality gained by learning the following “ graphic vocabulary ” 
was taken into consideration in addition to the above points. 


a figures in action g Arctic animals 
b bare trees h Eskimo 

c evergreen trees zt Eskimo hut 
d snowshoes j iceberg 

e toboggan k hill 

f house Zl road 


PROGRESS 


These facts were noted about the drawings rated at the end of 
January : 

1. The house was made incorrectly (showing two ends at once) by only 
three children. 

2. Only one child made the mistake of drawing the trees in the sky 
instead of on the ground. 
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3. Twelve children made a running figure incorrectly. 

4. Two teachers made a mistake of handing in samples of a dictated 
lesson but these were returned and original ones substituted. 

s. No one made the Christmas tree incorrectly (smooth on the edges). 

6. The Eskimo and Pilgrim pictures showed very clearly that the chil- 
dren knew the life of the Eskimo and the Pilgrims. 

7. The results showed a high type of work on the part of the third grade 
teachers. 


There can be no question about the fact that this procedure 
was not only highly stimulating to the teachers, but it also helped 
the supervisor to direct the work in art education in this city in a 
very definite and systematic manner. 

From these simple studies the following statements seem 
justified : 

1. The teacher will know in quantitative terms the ability 
of each individual in her class to draw a familiar theme and the 
improvement which each individual makes over a given period of 
time. | 

2. The scale supplies an objective goal toward which the 
teacher and the class can work. In addition, the scale pro- 
vides definite suggestions for the attainment of this goal. 

3. The scale will aid directly in the improvement of the 
technique of art education and indirectly in the expression of a 
mental concept and in thinking. 

In concluding this chapter the authors reaffirm their faith in the 
intelligent use of a drawing scale by teachers in the subject of art 
education. It is freely admitted that some teachers will use a 
drawing scale and the subject will still remain formal and isolated. 
On the other hand, the thoughtful teacher can use the scale to 
improve technique and also to see and to teach successfully art 
education in its broad and human aspects. 
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CHAPTER IX 
GENERAL CLASSIFICATION OR ACHIEVEMENT TESTS 


THE purpose of the achievement test, or general attainment 
test, is to afford quick grade classification of new pupils in a 
system. It is a new development. It has the advantage of 
covering the main subjects of a grade quickly, and thus making 
possible a complete decision with reference to a child. It is 
noticeable, however, that those who are using achievement or 
attainment tests find it necessary to score the various parts 
separately in order to ascertain by this method the specific ability 
of the child in the different subjects involved in the test. This 
will be made plainer by brief examination of one of the tests. 

The Stanford Achievement Test.— This test consists of a 
primary examination with two forms for grades two and three, 
and an advanced examination with two forms for grades four to 
eight inclusive. The primary examination deals chiefly with 
reading and arithmetic. The reading is divided into three parts 
and gives a separate score for paragraph meaning, sentence 
meaning, and word meaning. The arithmetic has a separate 
score for computation and for reasoning. There is also in the 
primary examination a dictation exercise. For grade two this 
involves nine thoroughly simple sentences; for grade three, 
thirteen sentences. To a casual observer the dictation seems 
difficult, as included in the third grade dictation are such — 
words as ‘‘ domestic,” “‘ employment,” “frequently,” “* mer- 
chant,” “enforce,” ‘ educational,” “satisfactory,” ‘‘ danger- 
ous,” “ pledge,” and “representative.’”’ However, there are 
simple sentences which make it possible for most second and 
third grade children to make a score in the dictation work. 

225 
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The advanced examination covers the same three points in 
reading, the same two points in arithmetic, and adds other sec- 
tions, dealing respectively with nature study and science, history 


History Language 
Reading Arithmetic Science Literature Usage Spelling 


— 
w 


Subject Age 
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Reading Arithmetic Science History Language Spelling 
Literature Usage 


Fic. 22. — Stanford Achievement Test. A typical educational profile of a twelve-year-old 
pupil. 


and literature, and language usage. There is included a dicta- 
tion exercise in connection with the advanced examination. The 
authors, in discussing the test, indicate the desirability of sepa- 
rating the scores on the various subjects. Figure 22 shows a typi- 
cal educational profile of a twelve-year-old pupil. 
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Manifestly, the value of the composite achievement test is 
dependent upon the values of the various parts of the test. This 
means, therefore, that to parts of the test dealing with reading 
must be applied the same principles and standards applicable 
to any other good reading test. To the arithmetic part of the 
test must be applied the same standards applicable to any good 
test in arithmetic. The same may be said of the test in language. 
There is always the difficulty in attempting to cover whole fields 
in a single test, that the authors may not have the special equip- 
ment required in each of the several fields. There is some evi- 
dence of this in the Stanford test. In arithmetic, for instance, 
there are a number of problems which go beyond reasonable 
social usage. Pupils are required to add decimals and common 
fractions on a basis which would be difficult, if not impossible, 
for the average adult. Pupils are asked to perform operations 
in subtraction, addition, and multiplication of compound num- 
bers, and studies on social usage have shown that these processes 
have practically zero value. 

In the language test the alternate response plan is used, and 
this means the possibility of a 50% score without any knowledge 
and on mere basis of chance. A detailed examination of the test 
shows some excellent work. A few of the most frequently occur- 
ring language errors appear in the test. They do not, however, 
appear to be well distributed, and there appear also in the 
test many refinements in the choice of words and expression. 
This means, apparently, that language usage is made to cover a 
number of language abilities, some of which are yet not clearly 
defined. All will be interested, however, in this new formulation 
of tests, and the attempt to combine into a single comprehensive 
test so many different abilities. Extensive use of the test and 
careful, critical study are the means of determining its ultimate 
values. The educational viewpoint of the authors and their 
superior ability in matters statistical will be readily conceded. 
In general, however, the more complicated the system, the more 
confusing it is to teachers, and that means the less likely teachers 
are to make use of the tests. 
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The Pressy Attainment Test.—JIn line with the Stanford 
Achievement Test, the Pressy Attainment Test combines several 
subjects into a single general test. Scale of Attainment, No. 1, 
consists of tests for spelling, arithmetic, and reading in grade two. 
The time required for giving the test does not exceed thirty 
minutes for all tests. The tests may be scored at the rate of 
about one per minute. More specifically, it may be stated that 
the spelling test is composed of twenty-four words to be spelled 
by the pupil. Tests two and four are reading tests. Test two 
consists of twenty-four lines, made up of meaningless groups of 
letters, each line containing only one real word. It is sought to 
test word recognition. Test four consists of twenty-nine sen- 
tences, each containing a word that should not be there. The 
pupils are to draw lines around the word that should not be 
there. This impresses one as a little difficult for second grade 
pupils. 

In Scale of Attainment No. 2, Part One, dealing with American 
history, consists of four separate tests, of twenty-six exercises 
each, dealing with character judgment, historical vocabulary, 
sequence of events, cause and effect relationships. In each exer- 
cise the pupil must choose from a group the correct word or phrase 
by underlining it. The other parts of Scale of Attainment No. 2 
deal with arithmetical reasoning, English grammar, and reading 
vocabulary. The test is designed for pupils in grades eight to 
twelve. Thirty minutes are required for giving the test. 

Scale of Attainment No. 3 is designed for grade thrée and covers 
spelling, reading, and arithmetic. The spelling test is composed 
of twenty-four mutilated sentences, each containing a blank for 
writing the missing word. The teacher reads the sentence and 
supplies the missing word. The pupil is directed to write the 
word in the place where it should be. The reading test is com- 
posed of seven paragraphs with four questions on each paragraph. 
The test in arithmetic is composed of twenty-eight problems. 
After each problem four answers are written, one of which is 
correct. The pupil is directed to draw a line around the correct 
answer. 
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As indicated above, the merits of this attainment test rest 
directly upon the value of the parts composing it. The criteria 
applicable to tests in spelling, reading, arithmetic, and history 
must be applied to the various parts of these attainment tests. 
After the test has been given, it is necessary to dissect it into 
various parts in order to see what the pupil has done in each 
particular line. 

Illinois examination. — The Illinois examination, devised by 
Monroe, tests arithmetic, silent reading, and general intelligence. 
Examination I is for grades three, four, and five. Examination 
IJ is for grades six, seven, and eight. Each examination has two 
forms, thus permitting retesting. The parts of the examination 
are sold separately, thus making it possible to test separately a 
single phase of the examination. | 

Otis Classification Test. — This is a combination of an achieve- 
ment test, Part I, and a mental ability test, Part II. The mental 
ability test is the intermediate examination of the Otis Self- 
Administering Test of mental ability. The achievement test 
consists of a list of 115 questions covering reading, spelling, 
grammar, and dictation, arithmetic reasoning and fundamental 
operations, geography, history and civics, physiology and 
hygiene, literature vocabulary, music, art, and general informa- 
tion. The test is designed for grades four to eight. There are — 
two alternative forms. The time limit for the test is thirty 
minutes. The purpose of this test as of other general achieve- 
ment tests is: to secure in a brief time (thirty minutes) a fairly 
accurate index of the pupil’s ability in all lines of school 
achievement. 

The author furnishes a scheme by which the items relating to 
the various subjects may be separated so as to give a subject 
score as well as a total score. 

In general. — The advantages of an achievement or general 
survey test are that the entire field is more or less covered at one 
time. However, this is of doubtful value, since the time required 
for giving the test is greatly increased. For grade children, this 
is a disadvantage. A brief test of five or ten minutes in lan- 
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guage is better when given alone than when made part of a longer 
test that takes a total of thirty minutes or more. Children soon 
tire of testing. The simpler the test, the better it is. The 
authors’ experience in testing indicates that teachers as well as 
children appreciate the simpler and more direct procedure. The 
refinements of statistical methods should be as little as necessary 
to accomplish the results. Tests in specific subjects have an 
advantage also from the administrative standpoint, since, for 
example, if an arithmetic test is to be given, it is more reasonable 
that the test should be given by the teacher of arithmetic, during 
the arithmetic time. If the test requires only six or eight minutes, 
it is possible to give the test without greatly interfering with the 
day’s work. ‘The future alone can determine the direction of the 
development of tests, but it is quite probable that the tests which 
require a short time for application and which test a specific 
subject or ability will continue to grow in favor. 
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CHAPTER X 
THE MEASUREMENT OF CONTENT SUBJECTS 


THE term “‘ content subjects” as here used designates sub- 
jects other than tool subjects. In tool subjects automatic re- 
sponses.are wanted either in skill or knowledge. In content 
subjects attitudes, ideals, and knowledge relationships are built 

up. There are at least two classes of content subjects: (1) the 
appreciation subjects, such as literature; (2) the problem sub- 
jects, such as history, geography, and science. 

The appreciation subjects. — It is generally admitted that the 
application of any kind of formal examination procedure to appre- 
ciation subjects is more likely to be detrimental than otherwise. 
Appreciation is largely a matter of the emotions, and depends so 
much upon individual associations that the safe procedure is to 
give opportunity for appreciation without annoyance by means 
of formal tests. The classroom procedure, which has too often in 
the past transformed literature into a drill subject, has its logical 
consequences in the large number of grade and high school pupils 
who “hate literature.”” To them it is a mass of details about 
individuals, place of birth, dates of birth and death, selections 
written, with the dates of the same, and similar annoying but 
unimportant details. These same teachers, when they turn to 
the study of a selection, frequently make it a thorough-going drill 
analysis, definition of difficult words, explanation of figures of 
speech, parsing of difficult constructions, closing with the assign- 
ment of the entire poem for memorization. Teachers are learn- 
ing that drill technique is not the only technique; others are 
appreciation, problem, and project. 

In a subject like literature, where the appreciation technique is 
the applicable one, formal testing of any kind should be entirely 
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avoided, or so managed that it does not become annoying to the 
children. In general this means the entire disappearance of 
formal testing in this type of work. The questions asked children 
are: Which selection did you enjoy? or, What paragraph 
appealed to you most? or, If you could remember only five lines, 
which five would you choose? Such questions give children the 
opportunity of showing appreciation properly, of making choices 
which to them are satisfying. Even the question ‘‘ Why?” 
should be raised rarely. A child may not want to tell why a cer- 
tain passage appeals to him; it may be because of a cherished 
memory, which he does not care to share. 

Literature. — So far as the authors know, there are no stand- 
ardized tests of information or incidental details for literature. 
It is doubtful if such a test would be an-advantage. It would 
doubtless stress facts and superficial details, and so its tendency 
would be to place the emphasis where it should not be. Such 
has been the result of information tests in the problem subjects. 
A product scale wisely constructed might be an advantage in 
literature as directing attention to degrees and shades of quality, 
as judged by experts. But even so the right of an individual to 
vary indefinitely would have to be conceded. Doubtless a more 
helpful product scale would be one giving typical samples in a 
wide variety of fields, and so arranged that the preferences of a 
child or group of children could be ascertained. 

There is available one ‘‘ measure of ability to judge poetry.” ? 
The test may prove of value for discovering the pupils in the 
grades with superior ability in poetic appreciation. As yet, 
however, tests and scales in poetry and other appreciation sub- 
jects are merely a problem for research. Teachers should not 
accept any test in this field which is not in line with the major 
purposes of the subject. 

Music appreciation.— The nearest approach to a test of 
music appreciation is the music memory contest arranged by 


1 Abbott, Allan, and Trabue, M. R., ‘‘A Measure of Ability to Judge Poetry,” 
Teachers College Record, March, 1921. ‘The reader is referred to Chap. XXI on 
“Secondary English” for further discussion on this point. 
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the Victor Talking Machine Company. While the purpose 
of the company is to sell Victrolas and Victrola records, yet 
they have placed educators in charge of this contest and have 
sought to make it thoroughly educational. It is not a general 
test, but as its name implies, “‘a contest.” If properly managed 
it should result in much interest in the higher types of music. 
The latest monograph on the contest contains 275 standard selec- 
tions representing the best which the musical world can offer. 
The instructions are that the supervisor of music shall be the 
leader of the contest, that the selections used be suitable to the 
age and grade of the pupils taking part, and that the number of 
selections for a contest range from 25 to 50. If talent is avail- 
able, the piano, the violin, and the voice may be used in pre- 
senting the selections for the final contest. If no other help is 
available, all of the selections may be given on the Victrola. The 
suggestion is that the final contest be made a community affair 
and closed with a real concert for the contestants and community 
audience. 

It will be observed that this is not in the stricter sense a test, 
but rather a device for stimulating an interest in a better type of 
music. ‘There is no doubt that in this way the most capable 
among school children can be led to definite preference for 
music of very high order. It is doubtful if a test in any more 
definite form would serve the purposes of music appreciation. 

The problem subjects. — The main purpose in the problem 
subjects is not the accumulation of facts. The main purpose is 
reaching correct conclusions on worth-while problems. This 
involves training in problem thinking, but not in the memoriza- 
tion of facts. Facts are incidental. The recognized steps in 
problem thinking are: 

1. Clearly defining the problem. 

2. Setting up tentative solutions. If the thinking is to be 
problem thinking, this is a necessary second step. As soon as one 
begins to think in terms of a problem, thinking leaps forward to 
possible answers, and it is these possible answers which really 
direct the thinking. 
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3. Searching for and examining the evidence. This step is 
frequently referred to as “ collection of data,” but that is not 
an adequate statement. It is not so much the collection of data 
as the examination of data, and the data is to be considered as 
evidence toward the solution of the problem. 

4. A further weighing and testing of data: reorganization, 
elimination, proper evaluation in terms of the solution to the 
problem. 

5. Reaching a conclusion or decision as to the right solution 
of the problem. 

6. Further application and verification. 

If step 3 above is made the main consideration in a testing 
program, and if it is so emphasized that practically all of the facts 
are called for, regardless of relative importance, as has frequently 
happened in the past, it means that the work which should have 
been real problem thinking has been so modified and biased that 
for all practical purposes there is simple drill upon facts. This 
is most unfortunate. It has led to the accumulation of facts 
which have no significance. Fortunately, however, they are 
soon forgotten, so that in this manner the injury is minimized. 
But the unfortunate thing about it is that the children do not 
get, under this procedure, the training in problem thinking nor 
the significant answers to worth-while problems, in which, if 
given proper opportunity, they do manifest vital interest. 

Valid criteria for testing problem subjects would include 
something like the following: (1) The best test is the solution of 
another problem somewhat similar in nature, but calling for the 
use and validation of slightly different evidence. (2) If familiar 
data are used, the test should call for a new view and a complete 
reorganization of facts and evidence. 

If these two criteria could be observed in testing problem sub- 
jects, no objection could be found. Unless they are observed, 
the tests must be discontinued, for in time we will recognize that 
problem subjects must be handled as such not only in teaching 
but also in testing. Since the testing program is so important in 
influencing and standardizing practice, supervisors and teachers 
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must insist more and more that the tests in a subject shall rein- 
force its main purposes. 

While available standardized tests in content subjects will be 
discussed in some of the chapters which follow, the authors rec- 
ognize that thus far satisfactory tests are not available in any of 
the content subjects. They, therefore, are inclined to recom- 
mend that such standardized tests be used with extreme caution, 
and that the teacher herself, if she tests at all, observe the two 
criteria indicated above. 

Some writers have justified information or fact tests in prob- 
lem subjects because good problem thinking and retention of 
facts show a positive correlation. This is another case of getting 
relationships reversed. Good problem thinking (and proper use 
of facts therein) does lead to retention of more facts, more per- 
manently. But drill upon facts does not lead to problem think- 
ing. An advanced student? recently tested the motivated teach- 
ing of the geography of Chile against fact teaching of the same. 
At the close of the teaching, two tests were given. One called 
for facts rather strictly in the words of the text, the other was an 
applied test. These tests were repeated two weeks later and one 
month later. On the first test the fact group did better than the 
motivated group on the fact test and almost as well on the applied 
test. On the test two weeks later the fact group fell behind on 
both tests. On the third test, one month after the teaching, the 
fact group had fallen still lower, while the motivated group held 
practically level with its grades on the first tests. 

This experiment furnished some evidence that good problem 
thinking leads to more permanent retention of facts, but it does 
not show that acquiring many facts leads to good problem think- 
ing. Weglein has shown that the correlations are higher when 
there is present choice, interest, and other elements of a good 
motivated situation. The advice must therefore be to use prob- 


1 Buckingham, B. R., in School and Society, April 14, 1917. 
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lem technique in teaching problem subjects and not to permit 
a standardized fact test to subvert the true purposes of such 
teaching. 

Future tests in content subjects. — While the recommenda- 
tion to date must be against any authoritative use of standardized 
tests in the content subjects, it is entirely possible that satisfac- 
tory tests may in time be produced, although, from the nature 
of the case, this is a little doubtful. In the tool subjects, stand- 
ardization is what is wanted; but in the appreciation and prob- 
lem thinking subjects, so much depends upon personal viewpoint 
or upon the way in which the problem thinking has been done, 
that any attempt to use standardized tests means more or less 
formalizing of the work in subjects not lending themselves to for- 
mal treatment. The evident conclusions to date therefore are: 
first, make little or no use of standardized tests in the content 
subjects; second, for rapid view of what the class is doing and 
thinking, use informal tests made to fit the particular work done 
with the class; third, for the most part, use neither standardized 
nor informal tests, but so manage the class that the work itself 
is the best evidence of the pupil’s comprehension of what has been 
done, or his ability to go forward with similar work successfully. 
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CHAPTER XI 


THE MEASUREMENT OF MUSICAL TALENT AND 
MECHANICS 


THE phases of music aside from appreciation are measurable 
on a more definite basis. Dr. Seashore as a result of years of 
experimentation has finally evolved a highly valuable test of 
musical talent. By its use children of real talent can be detected 
and their musical education advanced accordingly. Already the 
test has borne fruit in the selection of unusually gifted children. 
By its use we may look forward to the time when children of little 
or no talent in music may be spared the useless practice imposed 
by ambitious parents, involving as it does a tremendous expense 
without resulting in any profit. 

The test as finally arranged involves the use of ten Columbia 
records. ‘The child who is being tested follows with a prepared 
sheet and gives the answers as indicated. The examiner’s record 
containing 25 points is illustrated by the actual record given in 
Figure 23. This shows the partial record of a very superior 
child. The number of very superior children, with scores of 95 
to 100%, is very small, less than 2%. ‘Those who have used the 
test are convinced of its high scientific value. It measures in a 
very thorough manner musical sensitivity, musical action, musi- 
cal memory and imagination, musical intellect, and musical feel- 
ing. The elements of music have been so separated by the keen 
research of Dr. Seashore that they are measured separately and 
with such precision that the final result is not a matter of general 
estimate but a matter of scientific accuracy. 

Mechanics of music. — In so far as music is a drill subject its 
mastery may be measured with the same degree of accuracy as 
measurement is now done in writing, spelling, or the other drill 
subjects. The few tests available indicate that decided progress 
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Observations, comments, and recommendations may be written on the 
back of this chart. 


Fic. 23. — Musical talent chart showing the record of a superior pupil. (Used by 
permission of the author, Dr. C. E. Seashore.) 
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is being made in the measurement of musical mechanics. The 
following tests are now available: 

The Beach Standardized Music Tests. —'These tests became 
available in 1920. ‘Their purpose is the measurement of achieve- 
ment in music. The range of the test is grades two to twelve 
inclusive. It takes ninety minutes to give the test. By the use 
of stencils it may be scored in about two minutes. It has been 
standardized on the basis of end-of-the-year scores. 

The tests are made up of 62 questions on 7 different phases of 
music as follows: (1) symbols, (2) ear training, (3) eye training, 
(4) sight reading, (5) writing, (6) visibility, (7) sight singing. 
Standards are available for all grades. One copy is needed for 
each pupil tested. A manual containing complete directions is 
available. 

The Hillbrand Sight Singing Test. — This test is the result of 
five years of research by Professor Hillbrand. The author’s pur- 
pose is to furnish a means of determining, by precise, objective 
measurement, the ability of fourth, fifth, and sixth grade pupils 
in the mechanics of sight singing. By its use a teacher may know 
definitely to what degree each pupil is able to read music and what 
are his individual difficulties. The test is recommended as a 
help in adjusting instructions to the needs of different classes. 
Provision is made for recording the different kinds of errors 
so that a diagnosis of difficulties may be made. -The work bears 
the marks of a scientific procedure. The songs used in the test 
were rated by 500 music supervisors. 

Kwalwasser-Ruch test of musical accomplishment. — This is 
a very comprehensive test, covering all phases of the child’s 
musical knowledge. It is a large 8’’ by 10 pamphlet of © 
ten pages, each page being a complete test in a certain phase. 
The test can be given ten times, a complete test being given each 
time or at the teacher’s discretion. The test can be used in many 
ways — for instance, the first four questions on each page may 
be used as a general test. The complete test is very long and 
would probably not be used in the grades at any one time except 
for a final examination. 
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The tests are as follows: 
1. Knowledge of Musical Symbols and Terms 
2. Recognition of Syllable Names 
3. Detection of Pitch Errors in a Familiar Melody 
4. Detection of Time Errors in a Familiar Melody 
5. Recognition of Pitch Names 
6. Knowledge of Time Signatures 
7. Knowledge of Key Signatures 
8. Knowledge of Note Values 
9. Knowledge of Rest Values 

10. Recognition of Familiar Melodies from Notation . 

On the outside cover are the usual questions — name, age, 
date, birthday, grade, teacher, school, city, and the questions 
pertinent to this particular kind of test, “‘ How many years have 
you studied music in school?” and ‘‘ How long have you studied 
music outside of school (in half-hours) ?” 

Test I.— Knowledge of Musical Symbols and Terms. 
Twenty-five questions. Five answers are given to each question. 
Read each question and then draw a line under the right answer. 
The following is an example already marked as it should be. 

SAMPLE: ,Jis called a sharp natural flat note rest. 

The twenty-five questions cover well the usual musical symbols 
and terminology. Here are some of the questions: 


The first tone of the scaleis mi re do fa _ sol 
is called a bar staff measure accent clef 


Allegro means slow lively repeat accent swiftly 


Test IIT. — Recognition of Syllable Names. There are five 
lines of notes. The first syllable in each line is “ Do”’; so the 
name “‘ Do” has been written below it. The syllable names of 
the other notes are to be written under them. 

This is a very good test. Many children repeatedly call the 
notes by the wrong names though they may get the right pitch 
for them. 

Test III. — Detection of Pitch Errors in a Familiar Melody. 
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The song “ America ” is written. One measure has been crossed 
out because the melody is wrong. Five other measures are 
wrong. Hum over the melody to yourself and cross out all five 
wrong measures. 

This detects the children who may not be able to read music to 
themselves but sing along with the class in concert. 

Test IV. — Recognition of Time Errors in a Familiar Melody. 
The song “ America” is again written. This time one of the 
measures has been crossed out because it has the wrong number 
of beats. Five other measures are wrong. Hum over the song 
and cross out all five wrong measures. This is a very good way to 
test the knowledge of the children in time notation. 

Test V. — Recognition of Pitch Names. Four lines of notes 
are given. The first note is marked C, G, A, as the case may be. 
The pupil is then to write the pitch or letter names of the lines 
and spaces under the other notes. Very good test. 

Test VI. — Knowledge of Time Signatures. Ten full separate 
measures are given. At the right of each are five time signatures. 
The pupil is to draw a line under the correct time signature for 
each measure. Very good test of time knowledge. 

Test VII. — Knowledge of Key Signatures. A column of ten 
major signatures and a column of five minor signatures. The 
names of the keys are to be written at the right of the columns 
of signatures. 

Test VIII. — Knowledge of Note Values. Five separate 
measures are given, in each of which there is a note missing. ‘To 
the right of each measure is written a quarter note, a half note, 
a sixteenth note, an eighth note, and a whole note. Under the 
note needed to complete the measure, the pupil is to draw a line. 

Test IX. — Knowledge of Rest Values. Similar to Test Vil. 
Five measures are given which are incomplete and need a rest to 
complete them. To the right of the measures are given whole, 
half, quarter, eighth, and sixteenth rests, the correct one to be 
underlined. 

Test X.— Recognition of Familiar Melodies from Notation. 
Ten phrases from ten songs are given, « America,” ‘“Dixie,” 
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“Suwanee River,” etc. The name of the song or the words of the 
phrase are to be written at the right. 

This is a very complete test of musical knowledge for the 
schoolroom. It is well presented, clear, concise, and appealing 
to the child. 

Other tests. — The following are also available : 

t. “ Recognition of Characteristic Rhythms,” by Harriet 
Petry and Marie Rasey, 1922, published by S. A. Courtis, 
Detroit, Michigan. 

2. “ Public School Music Test,” by Ralph L. Baldwin, 81 
Tremont Street, Hartford, Connecticut. 

3. “ Mood Music,” by W. V. Bingham, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania. 

4. “Standardization Tests in Music,” by Charles A. Fuller- 
ton, Cedar Falls, Iowa. 

5. “ Detroit Practice Tests,” by S. A. Courtis and Thomas 
H. Chilvers, Detroit, Michigan. 

6. “ Music Intelligence Tests,” by Glenn Gildersleeve, Wash- 
ington Junior High School, Rochester, New York. 

7. “ Hutchinson Music Test,” published by the Public School 
Publishing Company, Bloomington, Illinois, a test of ability in 
silent reading and recognition of musical scores from known 
songs and operas. Upper grades and high school. 

8. “The Torgerson-Fahvestock Music T ests,” published by 
the Public School Publishing Company, Bloomington, Illinois, test 
theoretical knowledge and ear training. Helpful in diagnostic 
treatment. Upper grades and high school. 

In conclusion. —It is evident from the above that definite 
progress has been made toward the measurement of the mechan- 
ics of music. There is no reason why this phase of the subject 
should not be fully and accurately measured. In the use of tests 
measuring the mechanics of music, however, the teacher must 
keep in mind that, as shown by the Seashore investigations, only 
a very small proportion of the total population is highly talented 
in music, and also the fact that for the large majority of children 
the chief purpose of music is appreciation. This means that the 


Measurement of Musical Talent and Mechanics 243 


appreciation technique must be observed and that if. the drill 
technique is overdone the appreciation purposes are likely to be 
defeated. So in the field of music as in any other complicated 
fields the teacher is urged to keep in mind the essential purposes _ 
of the subject and to subordinate the testing program to these 
purposes. 
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CHAPTER XII 
THE MEASUREMENT OF HISTORY AND CIVICS 


THE tool subjects in the grades and the high school are being 
measured with success and with results that are beneficial to 
teaching and curricular reconstruction. It is still an open ques- 
tion whether the content subjects, of which history is one, can 
be measured with equal success or with any reasonable measure 
of success. In the tool subjects the task is relatively simple. 
The objectives are definite skills and definite knowledge. In 
writing or sewing, it is a definite skill which is desired. In arith- 
metic and language, it is definite habits or skills based, of course, 
upon specific knowledge. Since in a subject like arithmetic the 
habits are dependent upon the amount of knowledge and the 
degree of learning, the problem of measurement does not involve 
difficulties which cannot be easily surmounted. 

The aim of history. — The aim of history is not well defined by 
writers of history themselves. Some urge historical information 
or historical ability. But these terms are indefinite. The recent 
agreement on the aims of education '! makes it possible now to 
designate history as a subject serving primarily the civic efficiency 
aim. Secondarily, or incidentally, it serves also moral efficiency 
and the leisure aim. The real objectives in history from the 
standpoint of civic efficiency consist in: 

a) Ability to weigh present problems in order to vote intelli- 
gently. 

6) Patriotism that is genuine and well grounded. 

The test of the first ability comes always in the future. Among 
other things, it undoubtedly involves a method of study. It is 

* “Cardinal Principles in Secondary Education,” Bulletin No. 35, 1918, United 
States Bureau of Education. 
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even possible that the method of study is more fundamental than 
any other single detail in the teaching of history for the reason 
that civic efficiency always will involve the weighing of problems, 
many of which have not yet arisen. The objectives of history 
might be set forth more elaborately, but for present purposes 
ability to vote intelligently and well-grounded patriotism will 
answer. 

Obviously, the worth-while objectives in history are tested with 
difficulty. Many think that they are not tested at all adequately 
by any available test. It is not the part of wisdom to say that 
the result will never be accomplished, but much work yet remains 
to be done. The fundamental difficulty is that facts in them- 
selves are of no particular value. They have only associational 
value. ‘The main emphasis therefore cannot be placed upon the 
mastery of facts. 

Methods in history. — The first primary aim, producing ability 
to vote intelligently, calls for problem work on present-day ques- 
tions, with the past fully subordinated. This means that the 
unit of instruction in history is a large problem, preferably a 
present-day problem. This means the offering of possible solu- 
tions, examination of hypotheses, the weighing of evidence — 
and always with direct application to the solution of the prob- 
lems in politics, civics, and economics which are actually con- 
fronting voters. This is the problem method, and its chief 
element is not drill upon facts. Problem material and procedure 
are much more difficult to standardize. Checking up a subject 
like history upon the basis of minor facts will never constitute 
an adequate test. 

The second primary aim of history, patriotism that is genuine 
and well grounded, calls for many types of procedure, but espe- 
cially for appreciation procedure. The outstanding men, dates, 
ideals, of our nation’s history must become alive with emotion 
that shall lead to resolves along the lines of patriotic response. 
This cannot be accomplished by drill on facts or the rapid running 
over of bare outlines of facts and events. It means emphasis on 
crucial or typical periods, events, and men. The dramatization 
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of the Constitutional Convention ! is a case in point. The pur- 
pose here is to catch the spirit of its makers, the significance of its 
successful completion, the momentous consequences involved. 
For this work there should be wide reading, rich and varied con- 
tacts, opportunity for thorough saturation. The emotions 
should be reached in an effective but satisfying manner. 

In the third place, it is being more and more generally agreed 
that an adequate program of history and citizenship needs the 
support of activities involving present practice in citizenship or 
group relation ideals. This means that one of the best tests of 
what is happening to a class in history and civics is the more 
acceptable responses which members of the class are making to 
present situations. On this basis each pupil requires a different 
treatment, for the simple reason that no two pupils stand exactly 
at the same place in their development. 

This is not the place for an extended treatment on methods, 
but it is evident that if the above points are well taken the 
major aims of history are accomplished through problem and 
appreciation procedures and not through drill. Here is a sub- 
ject where “ drill will kill.” The method of testing must be mod- 
ified accordingly. 

In view of the above considerations, some thinkers go so far 
as to insist that a standardized test in a subject like history is a 
positive detriment. It tends to formalize the teaching of the 
subject, and formal procedure in a vital subject like history 
usually leads to undesirable results. Taking schools as they 
are, it is very doubtful if the formal, informational phrases of the 
subject can be made the basis of tests without resulting in mis- 
placed emphasis. 

Tendency in the formation of tests. — The first standardized 
test in United States history, the Bell and McCullum test, did 
little more than survey the fact information of children, relating 


* Wilson and Wilson, Motivation of School Work, Chap. VIII, Houghton Mifflin 
Company. For a recent more extended work dealing with the spirit of America 
on an appreciation basis, see Wilson, G. M., What is Americanism? Silver, Bur- 
dett and Company. 
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to dates, events, men, historic terms, political parties, and map 
studies. The inadequacy of such a test was promptly realized, 
and there has been an increasing effort to test other values than 
information. ‘These other values at the present time include 
thought, judgment, historical evidence, evaluation of facts, 
causal relationships, character of men. While these tendencies 
are in the right direction so far as they go, yet most critics agree 
that none of them have yet adequately accomplished for history 
what the standardized tests have accomplished for such sub- 
jects as arithmetic and spelling. 

Notwithstanding the inadequacy of the tests, their number 
continues to increase. In 1920 there were at least seven stand- 
ardized tests in United States history. By the early part of 1923 
the number had increased to fifteen. At present there are over 
twenty tests in American history which have made their appear- 
ance. Some of these have already been discontinued, the authors 
realizing their inadequacy. The list on pages 248 and 249 
shows most of these tests, their authors, and their publishers, 
together with tests in the field of general history. 

Criticism of the tests. — Comments on history tests show two 
distinct tendencies. A small group of writers whose chief con- 
cern is measurement refer to tests in history without question 
or conscience. They have been given statistical treatment, 
norms have been determined, deviation has been figured. What 
more is there todo? In private correspondence one writer states 
that he sees no difference between a test in history and a test in 
spelling. ‘“‘ Ascertain the history texts in common use; analyze 
the facts in these texts; construct questions involving the facts ; 
give the questions to thousands of children; determine norms; 
and there you are. What more is there to do?” Such writers 
forget the most fundamental criteria of a test, and are referred to 
Chapter XXIII of this book. 

A much larger group, including some measurement experts, 
and most others whose chief interest is the curriculum, methods, 
or the administration of the public schools, have been less satis- 
fied with available history tests, and have insisted throughout 


History TESTS 


NAME OF AUTHOR TITLE WHERE OBTAINED 
Ancient Hist. 
Barnard, A. F. Roman Hist. Test Author, University High 


School, University of Chi- 
cago, Chicago, IIl. 


Fordyce, Mrs. Tests for Hist. IV High School, Muskogee, 
Okla. 
Sackett Anc. Hist. Scale Author, University of Texas, 
Austin, Texas. 
Medieval Hist. 
Fordyce, Mrs. Test for Hist. V High School, Muskogee, 
Okla. 
Modern Hist. 
Fordyce, Mrs. Test for Hist. VI High School, Muskogee, 
Okla. 
Mod. Hist. Test The University of Iowa 
Vannest, C. G. Diagnostic Tests in| Bureau of Codéperative Re- 
Mod. Eur. Hist. search, Indiana Univer- 


sity, Bloomington, Ind. 


United States Hist. 
Barr, A. S. Diagnostic Tests Public School Pub. Co., 
Bloomington, Ill. 


Bell, J. C. & 
McCollum, D. F. History Tests Jour. of Ed. Psyc., Vol. VIII 
(1917), 257-274. 

Boston Research Tests Department of Educational 
a. Grade VI Investigation and Meas- 
b. Grade VII urement, Public Schools, 
c. Grade VIII Boston, Mass. 

Buckingham, B. R. | History Tests School and Society, V (1917) 

Davis, S. B. United States Hist. | Author, University of Pitts- 
Exercises (Colonial burgh, School of Educa- 
Period) tion, Pittsburgh, Pa. 

Gregory, C. A. Tests in American]| Bureau of Administrative 
History 7 Research, University of 


Cincinnati, Cincinnati, O. 


‘NAME OF AUTHOR 


United States Hist. 


Hahn, H. H. 
Harlan, C. L. 


Kellys T.G. 


Kepner, Tyler 
Pressey & Richards 


Rayner, W. H. 


Rugg, Earle U. 
Sackett, L. W. 


Spokane (Wash.) 


Starch, D. 


Theisen, W. H. 


Vannest, Charles G. 


Van Wagenen, M. J. 


History Tests (Continued) 


TITLE 


History Scales 
a. Grade VII 
b. Grade VIII 
Information Test 


History Test 


Background Tests in 
Social Science 

Understanding of 
Amer. Hist. 

Amer. Hist. Test 


Historical Judgment 
Tests 
U.S. Hist. Scale 


U.S. Hist. Scale 


American Hist. Test 


General Hist. Test 


Diagnostic Tests in 
Modern European 
History 

American History 
Scales 


WHERE OBTAINED 


Author, Wayne Normal 
School, Wayne, Neb. 


Publigu.Schodli, Pubs iCo:, 
Bloomington, Ill. 

Teachers College Contribu- 
tions to Education, No. 71, 
Teachers College, Colum- 
bia, N. Y. 

Harvard University Press, 
Cambridge, Mass. 
Public School Pub. 
Bloomington, Il. 


Con 


| Bureau of Ed. Research, 


University of Illinois, Ur- 
bana, Ill. 

Author, Lincoln 
ING Mo Cty 

Author, University of Texas, 
Austin, Tex. 

History Dept., Lewis & Clark 
High School, Spokane, 
Wash. 

University Codéperative 
Co., 504 Starr St., Madi- 
son, Wis. 

The Parker Co., Madison, 
Wis. 

Bureau of Codperative Re- 
search, Indiana University, 
Bloomington, Indiana 

Bureau of Publications, 
Teachers College, Colum- 


School, 


bia University, N. Y., 
I91g 
Revised and_ extended, 


1923 
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that the first step in making tests in history is an acceptance of 
the true aims of history as guide and determiner. Notable 
among these critics are Earle U. Rugg, Kepner, Shryock and 
Elston.t An examination of their criticisms will aid in a proper 
evaluation of available tests, and will help teachers in formulating 
criteria for any testing program in history, whether standardized 
or not. 

Rugg’s criticisms. — There were eleven history tests available 
when Earle U. Rugg published his article in 1919. The eleven 
tests were (1) Sackett, (2) Bell and McCullum, (3) Harlan, 
(4) Starch, (5) Davis, (6) Raynor, (7) Barnard, (8) Buckingham, 
(9) Van Wagenen, (10) Barr, (11) Rugg. The first seven were 
informational only. Others introduced ‘“ thought,” “judgment,” 
“character judgment,” and “ reasoning.” Rugg noted the real 
difficulties of standardized tests in history, but believed that 
progress was being made. His own test was for historical judg- 
ment only and in the form of multiple responses, the correct re- 
sponse to be checked. His test is without doubt one of the best 
which has appeared, but it was not good enough to satisfy the 
author, so it was never published for general distribution. 

Rugg’s chief criticisms on the tests then available follow: 

1. The assumption that historical ability may be tested by 
testing for retention of facts is an assumption of very doubtful 
validity. . 

2. Bobbitt is doubtless correct in holding that the aim of 
the teaching of history will be defeated if the child is held for 
detailed facts. 

3. On the basis of social utility, as per the studies of Horn and 
Bassett, much of the content included in the factual tests is 
obsolete. . 

4. Since experimental evidence shows that pupils cannot, 
will not, or, at any rate, do not retain detailed facts of history, 
why waste time in trying to teach such facts or in testing them? 

5. Many of the tests do not embrace content vital to a course 
of study based upon the true aims of history. 

1 See Bibliography at close of chapter. 


The Measurement of History and Civics 251 


6. “A majority of the exercises do not test the basic aims or 
outcomes of history. .. . Itseems that few of the writers of the 
tests under review were conscious of this fundamental problem.” 

7. The value of the tests is decreased because they are so 
constructed that they cannot be administered before the end of 
the school year. 

8. The tests are so brief that when once used they are value- 
less for future use with the same pupils. 

g. The tests are so constructed and organized that they stress 
facts as ends in themselves. 

10. The scoring is frequently difficult and unsatisfactory. 

Notwithstanding these severe criticisms, Rugg was hopeful in 
1919 that the inherent difficulties would be overcome. He com- 
mended the use of standardized tests in history for checking the 
basic aims of the subject and improving classroom instruction. 

Kepner’s criticisms. — When Kepner wrote in 1923, he indi- 
cated that twenty-two standardized tests in history had been pre- 
pared, and that thirteen were known to be available for use in 
prepared form. His list of tests enumerated the eleven listed by 
Rugg and added five others; namely, Boston Research Tests, 
Sackett United States History Scale, Spokane Scale, Kelly Prog- 
nostic, Theisen General History Test. Kepner noted that his- 
tory is unlike the tool subjects, that it does not easily lend itself 
to standardization of content, that the tendencies point toward 
greater emphasis upon recent periods of history, and that the 
general weakness in history tests is the use of informational facts 
which in themselves are unimportant. A more fundamental 
criticism, however, in harmony with that made by Rugg, is that 
the makers of tests fail to clearly define the aim of history and 
to make sure that their tests properly enforce such aims. 

Kepner recognizes, however, that among tests available there 
are some merits. They possess some diagnostic purposes, they 
are more easily and more accurately scored than an ordinary 
examination, and they have been standardized. He notes the 
effort to get away from informational tests and to seek definitely 
a type of exercise which will reinforce the true purposes of history. 
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Other criticisms. — Ashbaugh, in a recent address, deplored 
the fact that few carefully constructed tests had appeared in the 
content subjects, and that the general situation with reference 
to standardized tests in the content subjects was most discour- 
aging. | 

Shryock’s criticism of history tests is the fundamental one that 
we need emphasis upon the newer civic efficiency aims of history 
as a present-day functional subject. “‘ What certainty have 
we,” he asks, “ that the students who pass these examinations 
are necessarily able to become the critical interpreters of their 
own times?”’ He sets the task of finding means of testing which 
can assure us that our aims have been realized. 

The Twenty-second Yearbook of the National Society for the 
Study of Education is devoted to the social studies in the elemen- 
tary and secondary schools. It offers helpful suggestions on the 
functional aims of history instruction and proposes methods for 
discovering these aims. Frank McMurry, in summarizing, 
notes (1) that the total import of the book is revolutionary in 
that it calls for functional knowledge rather than encyclopedic 
knowledge; (2) that the aims proposed can be realized only by 
accepting the problem as a unit of instruction (it can never be 
realized by the learning of texts) ; and, furthermore, (3) that an 
activities program which provides for practice in civic efficiency 
is an essential part of the newer program. 

Miss Elson, writing in 1923, notes that there are thirty tests 
available and that she has examined twenty of them. She states 
that in ancient history there is nothing of ready-made helpful- 
ness, that medieval history has been generally neglected, and 
that the tests available in other lines are not well suited to further 
the more recently accepted objectives in history teaching. She 
accepts as valid the criticisms made by the Twenty-second Year- 
book and Dr. McMurry. Her general conclusion is: ‘‘ There 
is no doubt that we are still a long way from having adequate 
standard tests in history. The work done so far is of an experi- 
mental nature and has not yet produced a really valuable instru- 
ment for classroom use in measuring results of history teaching.” 
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Relative importance of facts. — Recent studies by Horn and 
Bassett have brought clearly to mind the greater importance of 
more recent facts and dates, and the relative unimportance of 
facts and dates far removed from the present. Table 28 which 
follows shows in Column 2 the distribution of facts on a percentage 
basis, according to the studies by Horn and Bassett. The six 
columns following show the distribution of facts and dates in six 
standardized tests. It will be noticed that the Boston test dis- 
tributes the facts more or less evenly, giving practically as much 
time to the period of discovery and exploration as to any later 
period. This same test neglects modern periods. The Spokane, 
the Barr, and the Pressy Richards tests place greatest emphasis 
upon the period from 1812 to 1861. The Gregory test, one of the 
most recent, apparently makes a definite effort to emphasize 
modern facts and dates. A careful study of any of these tests 
by one who keeps in mind such criteria for history as those 
previously mentioned in this chapter cannot fail to be impressed 
with their unsatisfactory nature. A little more detailed study 
was made of the Barr test, Series 2A. In this test the invention 
of the steamboat is mentioned 7 times; the Declaration of Inde- 
pendence, the Dred Scott Decision, and the Interstate Com- 
merce Act, 5 times each; the Spanish-American War, and the 
Lewis and Clark Expedition, 4 times each; the Purchase of 
Louisiana, the Emancipation Proclamation, and the Embargo 
Act, 3 times each. Many other facts are repeated in the test. 
The total impression, resulting from carefully looking over these 
tests, is that facts, dates, and events as such are unduly empha- 
sized and frequently very poorly selected. 

The efforts at the formation of tests in history have shown 
commendable persistence. The endeavor has been to make the 
questions simple and definite so as to secure answers that may 
be graded as either right or wrong, thus simplifying and stand- 
ardizing the grading. The tests have been standardized by being 
administered to large numbers of pupils, and other general pre- 
cautions have been taken. The failure has been due not to the 
lack of effort or sincerity on the part of the test makers but to the 
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impossibility of applying a formal test to a living content sub- 
ject. Four of the tests will be noted in detail: the Bell and 
McCullum which appeared in 1917, now discontinued; the Van 
Wagenen which appeared in 1919; the revised Van Wagenen 
tests; and the Gregory, which has just come from the press. 
These are typical tests in the field. Some critics still think the 
Bell and McCullum test is one of the best produced. Since so 
many of the criticisms offered have been unfavorable, it will be 
charitable to give some attention to tests no longer available. 

Bell and McCullum test. — The Bell and McCullum test is 
one of the first devised for testing history and is a good illus- 
tration of the informational type. Rugg characterizes it as one 
of the best. The test consists of seven parts, as follows: 


I. Give the reason for the historic importance of each of ten representa- 
tive dates (Dates — Events). II. Indicate for what each of ten prominent 
men was celebrated (Men — Events). III. Mention the name of the man 
prominently connected with each of ten historic events (Events — Men). 
IV. Define in a short sentence each of ten historic terms (Historic Terms). 
V. Make a list of all the political parties that have arisen in the United 
States since the Revolution, and state one principle advocated by each 
(Political Parties). VI. Indicate the great divisions or epochs of United 
States history (Divisions of History). VII. On an outline map of the 
United States (supplied) draw the land boundaries of the United States at 
the close of the Revolution, and indicate the different acquisitions of terri- 
tory since that date (Map Study). The questions were as follows: 


I. Dates — Events. (Four minutes.) 


I. 1861. Onnr O50. 
ay 1780. 7) T7Oa: 
aoe luad. 8. 1492. 
4. 1565. Ont 7 70: 
5. 1808. 10. 1846. 


II. Men — Events. (Five minutes.) 
1. John Burgoyne. 

. Alexander Hamilton. 

. Jefferson Davis. 

. Walter Raleigh. 

. John C. Calhoun. 

. Cyrus H. McCormick. 

. George Dewey. 


IAN BW ND 
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8. Sam Houston. 
9. Roger Williams. 
10. James Oglethorpe. 
III. Events— Men. (Three minutes.) 
1. Captured Quebec during French and Indian War. 
. Discovered the North Pole. 
. Wrote the Declaration of Independence. 
. Invented the telephone. 
. Brought about the Missouri Compromise. 
. Captured the City of Mexico during the Mexican War. 
. Founded the Colony of Maryland. 
. Made a great speech against the English Stamp Tax. 
9. Was President of the United States during the Civil War. 
10. Vetoed the re-chartering of the United States Bank. 
IV. Historic Terms. (Seven minutes.) 
1. Second Continental Congress. 
2. Lewis and Clark Expedition. 
3. Articles of Confederation. 
4. Sherman Anti-trust Law. 
5. Monroe Doctrine. 
6. Fugitive Slave Law. 
7 
8 


Or Am BW bd 


. Dred Scott Decision. 
. Alien and Sedition Laws. 
9. Nullification Ordinance of South Carolina. 
10. Emancipation Proclamation. 


V. Political Parties. (Five minutes.) 
VI. Divisions of United States History. (Five minutes.) 
VII. Map Study. (Five minutes.) 


The tests are easily administered. There should be further 
specific directions as to scoring the separate questions. The 
tests were originally given and standardized on the basis of the 
answers of students selected from the Texas normal schools and 
the University of Texas. There were 523 students from grades 
six and seven, 668 high school students, 207 normal school stu- 
dents, and 75 students from the University of Texas. No 
attempt has been made to fix grade standards. The test was used 
originally in order to study the question, “ What will a carefully 
constructed information test in United States history reveal 
regarding individual, sex, and school differences? ” 
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Doubtless the most valuable purpose that can be served by 
this scale is that of the study of the effectiveness of various 
methods in fixing traditional facts in the minds of the children. 
The test is one of the most valuable of existing tests on the old 
type of history, which has for its end the mastery of the facts in 
the traditional course. It is doubtful if the test affords even a 
comprehensive review of old chronological history or if the details 
of each test are well selected. Under the Dates— Events test, 
1846 would not be selected as an important date outside of Texas. 
It is doubtful if 1565 is one of the important dates in 
United States*history. Under the Men — Events test, it is very 
doubtful if the ten most important men in our history are men- 
tioned. There is a tendency, throughout the entire series of 
tests, to place as much emphasis on the earlier phases of United 
States history as upon the later. An examination of these tests 
gives rise to the question as to whether or not they will perform 
any desirable service in the hands of teachers for examination 
purposes. ‘They seem to miss the fundamental purpose of the 
review or examination as an instrument of teaching, and their 
tendency is to place emphasis upon the phases of history that are 
less important for the accomplishment of the civic efficiency aim. 

Van Wagenen tests. — The Van Wagenen tests (1919) are 
referred to as scales. There is an information scale, a thought 
scale, and a character judging scale. It is doubtful if the term 
scale is properly applied. They will be referred to here as tests. 
The information test is more extensive than the Bell and McCul- 
lum test. It consists of 32 questions, some of which have several 
parts that are practically equal to additional questions. On page 
258 is shown a section of the scale, including the first 18 questions. 
It is quite evident that the author, in these questions, is attempt- 
ing to get a good sampling of the individual responses of the 
pupils on history information. How fully and to what advantage 
they can be used by the individual teachers is an open question. 
For the superintendent who desires comparison among schools 
or teachers, or for the educational expert, who desires to survey 
an entire school system, they will afford comparisons which will 


VAN WAGENEN AMERICAN HISTORY SCALES 


Name. i 3 


When was your last birthday?....... 


1. What people did 
Columbus find in Amer- 
ica? 


4. Who was President 
of the United States dur- 
ing the Civil War? 


7. Name any man be- 
sides Columbus who made 
early explorations in 
America. 


INFORMATION SCALE A 


Nee. ate 


2. Name any American 
general. 


5. By what people was 
our Thanksgiving Day cus- 


tom started ? 


8. In honor of what event 
do we celebrate the Fourth 
of July? 


3. In what did the In- 
dians live? 


6. With what country 
did the United States have 
war in 1898? 


9. What were the two 
chief occupations of the 
Indian men? 


to, Arrange these events in the order in which they occurred by putting a “‘1”’ before 
the event that occurred first, a “2’’ before the event that occurred second, and so on until 
you have put a “5” before the event that occurred last. 
.. . Struggle between the French and the English for control in America. 
.. .Rise and growth of the United States as a nation. 
. . Discovery of America. 

. .Settlement of America by European nations. 

. . Struggle of the American colonies against European control. 


11. In what war was 


the battle of Gettysburg | Hudson looking for when | four 


fought? 


The battle of Trenton? 


The battle of Lake Erie? 


15. Who was the British 
general in each of these 
battles: 


Battle of Saratoga? 


Battle of Yorktown? 


12. What was Henry 
he sailed up the Hudson 


river? 


13. Who was President 
of the United States when 
Louisiana was purchased ? 


16. During what war did 
iron war vessels first come 
into use? 


17. What group of Indian 
tribes lived in the western 
part of New York State? 


14. What were the first 
European countries 
to make settlements in 
America? 


18. What important 
means of communication 
were invented and put 
into use between 1835 and 


1845? 


Between 1870 and 1880? 


Between 1895 and 1910? 
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form the basis of certain inferences. The effects upon the cur- 
riculum of frequent uses of the test will need to be watched care- 
fully and properly guarded. 

The thought test is significant in that it recognizes the impor- 
tance of thought or content considerations in the study of history. 
It is at least to be commended as a first attempt at attacking this 
difficult phase of history work. Questions 1, 2, 3, 7, 13, 19, and 
22, which follow herewith, are illustrative of the questions in the 
thought test. 


1. Before the steamboats were made people used to travel on the ocean 
in sailboats. Steamboats were not made until a long, long time after the 
European people came to make their homes in America. 

How do you think these early European settlers came to America? 

2. A little before the year 1500 the people of Europe were anxious to find 
a new way to get to India. Some people thought that India might be 
reached by sailing westward across the Atlantic Ocean. Columbus was one 
of these people. It was at this time that Columbus found America. 

What do you think Columbus was looking for when he found America? 

3. A hundred years ago it took a letter several days to go from New York 
to Boston. To-day it takes only a few hours. . 

Why do you think it took letters so much longer to go from New York to 
Boston 100 years ago than it does to-day? 

7. In 1829-30, it took over 160 hours of work to raise 50 bushels of wheat ; 
in 1895-96, it took less than seven and a half hours of work to raise the same 
amount. 

How can you account for the difference? 

13. In 1660, the English Parliament passed the restrictions that certain 
colonial products, called enumerated articles, including sugar, tobacco, 
dyewoods, and indigo, should be shipped from America only to England or 
to other English colonies. 

In 1663, an act of Parliament provided that all goods brought to the col- 
onies must come from or through English ports. 

What do you think was the purpose of the English in thus seeking to regu- 
late the trade of the colonies? 

19. At the outbreak of the Civil War there were comparatively few fac- 
tories for spinning and weaving of cloth in the South. They could no longer 
get cloth from the North and the Northern blockade shut it out from Eng- 
land. Besides they had little machinery and no means of making machinery 
for spinning and weaving. 

In such a crisis how do you think the people of the South obtained the 
cloth necessary for clothing? 
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22. At the close of the Revolutionary War many of the people in America 
were driven from their homes by official acts of a new state government, 
their property was taken, and they were deprived of the right to vote or to 
hold public offices. 

How can you account for such achon? 


A critical evaluation of this test is unnecessary. The author 
has discontinued it. It may be noted in passing, however, that 
13 of the 22 questions in the thought scale relate to history pre- 
ceding 1812. On the basis of social usage, this test greatly mis- 
places the emphasis. There is little evidence throughout the 
entire test that the author has in mind that history can be used 
in solving present-day problems. 

The character-judging test consists of fifteen questions dealing 
respectively with the following topics: (1) white man’s response 
to Indian treachery, (2) Nathan Hale, (3) John Quincy 
Adams’s refusal to remove a political opponent from office, 
(4) John Quincy Adams and the right of petition, (5) an Indian 
father’s love for his son, (6) Fletcher and the Earl of Belmont 
as governors of the New York Province, 1692-1698, (7) English 
Colonial soldiers, against the Indians in Massachusetts, 1724, 
(8) Secretary Stanton’s behavior in tearing up a decree from 
President Johnson, (9) Indian Warfare, (10) Indian Warfare, 
(tr) Indian Warfare, (12) Parliamentary retort, (13) St. Clair 
and Butler against the Northwestern Indians, (14) Political 
prejudice, (15) Difference between Lieut. Derby and Secretary- 
of-War Davis during President Pierce’s administration. 


It will be observed that 7 of these 15 questions deal with 
Indians or Indian warfare in some form. One deals with Colonial 
government, at least two with the question of political prejudice, . 
and the latest date of any of the events is the one referring to 
Secretary Stanton during the administration of President John- 
son. In view of this analysis, one may properly doubt the 
adequacy of the questions for testing character-judgment in 
history, particularly on a basis of present utility. The characters 
are too far removed. The appeal is not in any case strongly 
motivated, The examination, therefore, with this set of ques- 
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tions is sure to be largely a formal matter so far as the children, 
or even the teacher, are concerned. 
Questions 1, 8, and 12 are quoted herewith. 


1. In 1772, there was a frontier wedding. The guests had come from 
many miles. After a night of rough merriment and dancing the guests lay 
down to sleep under the roof of their host or in the near-by barns and sheds. 
When morning came two of their horses were missing. Not doubting that 
they had strayed away, three of the young men started out to find them. 
Soon several gunshots were heard and the three young men did not return. 
Believing that it was a small scalping party of Indians, eight or ten more 
mounted the horses that stood saddled before the house and galloped across 
the fields in the direction of the firing; while others ran to cut off the enemy’s 
retreat. 

Draw a line under the three of the following words which you think best 
describe the action of these white men. 


indifferent cowardly cautious polite brave 


courageous spiteful fearful. daring timid 


8. General Grant had been very positive in demanding that all officers 
of the Confederate army should enjoy their liberty. Among those who had 
been imprisoned by order of the Secretary of War, Edwin M. Stanton, was 
General Clement C. Clay, an ex-United States senator from Alabama. He 
was taken ill in prison with asthma, and his wife came to Washington to 
solicit his release. She went to President Johnson, and he gave her the 
necessary order, which she took back to Secretary Stanton. Stanton read 
the order, and, looking her in the face, tore it up without a word and pitched 
it into his waste-basket. The lady arose and retired without speaking ; 
nor did Stanton speak to her. 

Draw a line under the three of the following words which you think best 
describe this action of Secretary Stanton. 


cautious tactful callous generous courteous 


thoughtful sympathetic rude insolent considerate 


12. General Smyth was remarkable for long, prosy, interminable speeches 
in the House of Representatives. On one occasion, in the committee of the 
whole, after having wearied the patience of the members more than usual, 
he said to Mr. Clay, who sat near him, in a low voice, while he was pausing 
for a new start, ‘You speak for the present generation; I speak for pos- 
terity.”” — “Yes,” replied Mr. Clay, “‘and you seem resolved to continue 
speaking till your audience arrives.” 


262 How to Measure 


Draw a line under the three of the following words which you think best 
describe this action of Henry Clay. 


kind bitter sarcastic generous cautious 


humorous ignoble abusive sympathetic ready-witted 


Revised Van Wagenen tests. — The revised Van Wagenen 
tests make much use of former material, but they are more 
extended and meet one of Rugg’s objections to former tests by 
utilizing the multiple response. ‘The tests are still in process of 
revision. At this writing there are for grades five and six two gen- 
eral information scales, an information scale covering the period 
of discovery to the Revolutionary War, one covering the period 
from the Revolutionary War to the Civil War, and another coy- 
ering the period from the Civil War to the present time. For 
the seventh and eighth grades there are, in like manner, two 
general information scales and special scales for the same three 
periods as those covered by the fifth and sixth grade scales. For 
these three periods, questions in groups 1 and 2 of the seventh and 
eighth grade scales are identical with questions used in the scales 
for grades five and six. Each test on these periods consists of 
three groups of ten questions each, or a total of thirty questions. 
There are, therefore, but ten new questions in each of these 
scales for seventh and eighth grades. There is also a thought 
scale for the seventh and eighth grades. 

It seems unnecessary to analyze the Van Wagenen scales in 
detail. They cover the usual facts, dates, men, events, etc. 
Since the thought scale, from its title, suggests the possibility 
of greater value for a thought subject like history, brief detail 
may be given with reference to it. 

The thirty questions of Thought Scale R, Division 2, grades 
seven and eight, contain as many references to dates aside from 
a few others that are implied or involved. The chief dates 
referred to are: 


1000, 1492, 1500, 1620, 1650, 1750, 1775, 1776, 1778, 1790, 
1793, 1800, 1803, 1810, 1812, 1814-5, 1820, 1821, 1822, 1825, 
1826, 1842, 1850, 1852, 1855, 1860, 1864, 1865, 1870, 1887, 1897. 
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Making use of duplicates and summarizing on the basis of 
the Horn and Bassett study, the following table results: 


DATES No. Trwes USED PER CENT 
FOCL TOA am Was aw Fb 5 14 
EVOATUIOS dare a ea te 8 oan 
DANONE 2 ies dic pss as 5 14 
POUSHIOOL Ot cena a aents 15 30 
Meee TOES Tr po xcs estes 5 14 
DOR ABTO2S ecras eas ves fo) fo) 
38 


This table shows that even in a thought test little use is made of 
present-day questions. In this connection we are reminded 
of a comment by H. G. Wells. He says: ‘“‘ Teachers are denied 
a liberty of thought and expression conceded to every other class 
of respectable people. They may be great leaders of men, pro- 
vided that they lead backward or nowhither.’”’ A more valuable 
comment in this connection is contained in the resolutions of the 
Northwestern Ohio Teachers Association meeting in Cleveland 
in 1924. Their resolutions, referring to the comment made by 
Wells, contain the following: “Too many people expect the 
teacher to tread softly in the presence of every live issue of the 
day that is in any way the object of controversy. ... May we 
ask how our children are to come to adulthood with opinions other 
than those compounded of hereditary views and prejudices if 
they are not allowed to consider with their fellows the living issues 
of the day? ”’ ) 

The thirty questions in the Van Wagenen Thought Scale R, 
Division 2, grades seven and eight, refer to twenty-six topics, 
men, events, etc., as follows: 


Sending mail one hundred years ago and to-day. 
Invention of cotton gin (3 references). 
Discovery of America by Northmen. 

Street railway building. 

Ship building in New England before 1776. 
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Chronological order of three battles; War of 1812, Civil War, Revolu- 
tionary War. 

Effect of building Erie Canal. 

Agricultural practice in 1750 (two references). 

Increase in manufacturing, 1869-70. 

Export of cotton before Civil War. 

Why Napoleon ceded Louisiana. 

Effect of War of 1812 upon manufacturing and ship building. 

Effect of freedom of slaves on size of southern plantations. 

Cotton and the blockade of southern ports. 

Effect of manufacturing on school enrollment (2 references). 

Effect of agriculture and manufacturing on cities and the foreign born. 

Slow communication with Europe, 1814. 

Relation of blockade to clothing for southern people. 

Puritans’ idea of religious freedom. 

Why Royalists fled England under Cromwell. 

Extension of the suffrage after 1800. 

Opportunity for American privateers during the Revolutionary War. 

The first census, 1790. 

Effect of 1845 famines in Ireland on emigration to America. 

Why states disagreed on plans of representation in Congress. 

Severity to Tories at close of Revolutionary War. 


This brief analysis of the Van Wagenen Thought Scale R, 
Division 2, grades seven and eight, indicates that it has not 
advanced appreciably beyond other tests. In this connection 
it should be noted that Van Wagenen is one of our most care- 
ful and conscientious workers. The fact that he has not solved 
the problem of an acceptable test in history shows the tremendous 
difficulty involved. It does not indicate, however, that he will 
not ultimately solve the problem. Gradual revision along this 
line is taking its start from the vital purposes of history. When 
acceptable tests are arrived at, they will undoubtedly recognize, 
and be properly subordinated to, such vital purposes. 

The Gregory Tests in American History. — The Gregory 
Tests in American History have been worked out carefully and 
elaborately. They consist of two forms for the seventh grade, 
two forms for the eighth grade, and two forms for the eighth, 
ninth, tenth, and eleventh grades combined. In general, the 
periods covered and the details called for are in line with current 
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requirements in courses of study. One form of the test will be 
noted in detail in order to show more fully the character of these 
carefully prepared tests. Form A, eighth grade, consists of five 
parts. Part I contains forty questions relating to facts and 
dates. The fact, date, word, or man’s name is to be inserted in a 
blank. Parts II, III, IV, and V are intended to bring out reason- 
ing and thinking ability, and accordingly each question offers 
opportunity for three answers. The pupil is asked to check the 
correct answer. Part IL contains ten questions relating to the 
period of national growth, 1789-1829. Part III covers the period 
of sectional disputes and Civil War, 1829-1865. Part IV covers 
the period of reconstruction and national development from 1865 
to 1900. Part V relates to the period from 1900 to 1922. 

The mechanical plan of these tests is skillfully conceived and 
the range of information called for is quite extensive. The 
nature of the tests may best be shown, however, by actual quo- 
tation. Accordingly the even numbered questions of Part I 
and the even numbered questions of Part II are quoted on pages 
266 and 267. 

It will be remembered that Parts III to V are in the same 
general form as Part II. The tests are very conveniently 
arranged for recording an answer and for scoring. A checking 
card has been prepared which can be placed opposite the answers 
and the results quickly checked. The tests are also accompanied 
by tables showing possible answers and resulting scores. 

It is when the tests are examined more critically that their 
shortcomings become apparent. Nine dates are called for in 
Part I of this test as follows: 1830, 1845, 1850, 1866, 1893, 1898, 
1905, 1913, 1914. Some of these are of minor importance. The 
date of the Webster-Hayne Debate is inconsequential. The 
year in which the Lewis and Clark Centennial Exposition was 
held, is of no particular significance. The date of the last panic, 
aside from a study of the large economic movements leading to 
panics, is of doubtful value. The total impression is that dates 
have been selected which were not so familiar and, therefore, 
more likely to “catch” the pupil. This is in line with the old 


PART 1— MISCELLANEOUS FACTS AND DATES! 


Fill the blanks with words, names, and dates which will make the sentences true. 
Put one word or date in each blank, unless more than one is necessary, and write 
them to the right of the vertical line so they may be easily scored. That is, write 
them in the column where it says “write your words and dates here.” Be careful _ 
to get your words and dates on the right lines. 


Write your 
words and 
dates here 
2. The leader of the opposition al the tariff of et which led to 
nullification was. . oe Be sg 
4. The last great panic we even eee in this country was in ve year Acedia ha 
6. The first president elected by the Whig Party Wass: °°) "so. ee eee 
8. Texas was admitted to the Unioninthe year . . Sia. ae 
10. Webster’s famous Seventh of March Speech was coat 3 in ‘the egal SO atin 
12. Uncle Tom’s Cabin was written by . . 5a ae 
14. Which of the following offices was Lincoln Seeking that called forth 
the Lincoln-Douglas debates: President, U. S. Senator, Governor 
Gf Tinggi 4.1. x a ;. katana Sade 
16. The number of states hich, seceded rom the Union Ws: NWS 6 ol iRise es 
18. The first Atlantic cable was laid in the summer of. . . . . .| 18...... 
20. The great World War broke out inthe year . . . Pee ORT a 
22. In 1860 the pro-slavery democrats nominated for presidency Secret Pepe 
24. The number of amendments to the United States constitution is 
<3 ae PNP ey 
26. The secession F hia southern States began undér the jinidention 
es Po Ap 
28. The man shi was Phalemen and pivciied over ‘the copa | in the 
great World Waris . . 28 ins 2% 
30. What is the name of the city efiere the covenant: of the leacne of 
nations was drafted? . . . 205 wer 
32. What is the name of the man wi first used these wordai in ‘closing a 
famous speech: ‘Liberty and union, now and forever, one and 
piscina bles’? i yt ie 39 Fayeu 
34. The men who won the goverment prize of $30,0 000 for successfully 
inventing airships heavier than the air were . . 3474 tie 
36. Was Panama free or a part of Colombia when we negotiated a treaty 
to build the Panama Canal? .... 26... hue 
38. The amendment to the United States constitution permitting a na- 
tional income tax was passed in the year . . Ss ano 
40. Salt Lake — was founded and settled 4 a religious sect known 
as. ot Te ae EP ARS PE aie ae hi AGRO aot 


SCORE EQUALS NUMBER RIGHT...... 


* These tests are published by the Bureau of Administrative Research, University 
of Cincinnati, Ohio. Quoted by permission. 


PART 2— THE PERIOD OF NATIONAL GROWTH FROM 1789 
TO 1829 


Read all three parts of each of the ten statements made below and put a cross 
(X) on the dotted lines before the parts that make the statements true. Be sure 
_ to check ONLY ONE part in each of the ten statements. 
2. The Embargo Act, passed in 1807, differed from the Non-Intercourse 
Act, passed in 1809, in that the former 
.. forbade all vessels to sail for foreign ports. 
...forbade all trade with England, France and their dependencies but permitted 
trade with other countries. 
...provided for such a high export duty that trade with foreign countries was 
impossible. 
4. The Missouri Compromise of 1820 provided 
...that Missouri should enter the Union as a slave state and all territory west of 
Missouri and north of thirty-six degrees and thirty minutes should be free. 
...that the people of Missouri should decide by popular vote whether or not 
Missouri should enter the Union as a slave state. 

..that Missouri should enter the Union as a free state but in all states formed 
from the territory west of Missouri and north of thirty-six degrees and thirty 
minutes the people should decide for themselves whether the state should be 
free or slave. 

6. The Monroe Doctrine is 

. .a law, passed by Congress during Monroe’s Administration, stating in substance 
that the American continents are not open for future colonization by European 
nations and that any attempt at colonization or at re-subjecting nations now 
free would be considered an unfriendly act. 

. not a law but simply a declaration of our foreign policy made by Monroe in his 
message to Congress. 

. .a theoretical form of government proposed by Monroe but rejected by Congress 
because of its being unconstitutional. 

8. The Embargo and Non-Intercourse Acts 
.. encouraged manufacturing in this country and made us more independent. 

. almost ruined manufacturing because we could not sell our manufactured prod- 
ucts abroad. 

. .were strongly favored by the South because they forced the North to purchase 
the raw material from the South for manufacturing. 

to. The Alien Law passed in 1798 
..made it easier for foreigners to come to this country and secure homes. 
...lengthened the time it took foreigners to become American citizens and was 
aimed to make it more difficult for foreigners to gain control of the government. 

..gave the president power to banish any foreigner whom he considered dan- 

gerous to the government. 


SCORE EQUALS THE NUMBER RIGHT MINUS ONE-HALF THE NUMBER WRONG.......+ 
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idea of examinations. But examinations are quite subordinate 
and may be actually detrimental unless they reinforce good teach- 
ing and the major purposes of the subject. 

The persons called for in Part I of the eighth grade test are 
nineteen in number, as follows: 


Robert Morris James Buchanan 
John C. Calhoun Jefferson Davis 
William Henry Harrison George G. Meade 
Martin Van Buren John C. Breckinridge 
James K. Polk Alexander G. Bell 
Henry Clay William J. Bryan 
William Lloyd Garrison Thomas Marshall 
Daniel Webster The Wright Brothers 
Stephen A. Douglas Harriet Beecher Stowe 


As one glances through this list of men he is impressed by the 
fact that many have little to do with significant movements and 
problems of the present, and a few of them, such as William 
Henry Harrison, are of practically no consequence in our national 
history. Obviously, if one has worked through the great funda- 
mental movements of our national history in a thorough fashion 
he will answer these questions as to dates and men without dif- 
ficulty, but on the other hand he may know these dates and men 
as called for in the questions and be lacking in a fundamental 
knowledge of the great movements of American history. The 
total impression is that history consists in nothing more than a 
great many unrelated insignificant facts and details. Such a 
view of history is no longer excusable. 

The first thirty questions in Part I relate to the following 
points: 


Webster-Hayne Debate 

Nullification of 1832 

Jackson’s successor 

Date of last great panic 

Editor of the ‘‘ Liberator” 

First President elected by Whig Party 
Inventor of electric telegraph 

Year of Admission of Texas 
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President during Mexican War 

Year of Webster’s Seventh of March Speech 

Leader in the Compromise of 1850 

Writer of Uncle Tom’s Cabin 

Champion of ‘‘squatter sovereignty”’ 

Office sought by Lincoln during debates with Douglas 
President of Confederate States 

Number of Confederate States 

Union Commander at Gettysburg 

Date of first Atlantic Cable 

Year of beginning of Spanish-American War 

Year of beginning of World War 

Democratic leader in 1896 

Pro-slavery candidate for president in 1860 

President when Independent Treasury Bill was passed 
Number of Amendments to United States Constitution 
Nation represented by Ashburton 

President when southern states began to secede 

First act in Civil War 

President of Senate during World War 

Inventor of the telephone 

City where Peace conference met in 1918 


Some of these events are quite important if properly related to 
the large movement of history. Taken in isolation none of them 
are very important and some of them of no significance what- 
ever for present-day thinking. 

Part II of the test relates to ten points as follows: 


Hamilton’s Financial Policy 

Embargo Act 

Assumption of the state debts 

Missouri Compromise 

Holy Alliance 

Monroe Doctrine 

Original provision of the constitution for the election of the president 
The Embargo and Non-Intercourse Acts 

The reason for the purchase of Louisiana 

The Alien Law of 1798 


The manner in which these points are handled is shown by the 
quotations from Part II given on page 267. In each case some 
specific detail is called for and so while the triple choice seems to 
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call for reasoning, it really calls for a fact response. For instance, 
question 2 of Part II relating to the Embargo Act really asks, 
“What was the specific provision of this act?’’ Likewise question 
4 relating to the Missouri Compromise really asks the same ques- 
tion,‘‘ What was the specific provision of this act? ”’ The correct 
response to question 4 is the first one listed. The addition of two 
other possible answers, both of which are wrong, does not help to 
clarify the pupil’s thinking. The presentation of wrong answers 
to pupils in such form as here given rests upon a very doubt- 
ful foundation. The conclusion must be, therefore, that the 
general form of Parts II, III, IV, and V of this test are not any 
more acceptable than the general form of Part I. More or less 
incidental facts are placed before children and some specific 
details with reference to them are called for.. The total result of 
Parts II to V, therefore, is a fact test upon details that are merely 
incidental to the main movements of history. This conclusion 
is borne out by an examination of the other parts of the test. 
For instance, Part V, covering the period from 1900-1922, con- 
tains ten questions. They relate to the following: 

The reason for establishing the Federal Reserve System 

The ruling house in Germany in 1914 

The manner in which the Philippine Islands are governed 

The general attitude of the Democratic party toward the tariff 

Why direct primaries are superior 

The purpose of the initiative, referendum, and recall 

The “Boxer Rebellion ” 

The university of which Wilson was president and the state of which he 
was governor 

The senator who led the opposition against the League of Nations 

The method of amending the United States Constitution 


Most of these points are important when taken in their proper 
connections, but it would be possible for children to answer these 
questions and know very little history. The main movements in 
our nation’s history from 1900 to 1922 remain untouched by this 
list of questions in the form in which they appear. The impor- 
tant question with reference to Germany is not the name of the 
ruling house in 1914 but the system by which a great intelligent 
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people were lead to accept such ideals as became manifest in the 
World War. The large question with reference to the Philip- 
pines during this period was not the particular form by which the 
United States exercised its authority but whether or not we would 
extend to the Philippines the same rights of self-government for 
which we fought during our Revolutionary War. The main 
question with reference to China is not to have recognition 
knowledge of the Boxer Rebellion but to appreciate the fact in 
all of its significance that the United States has stood for the 
open-door policy and a square deal in China. The important 
thing about Woodrow Wilson’s previous history is not the partic- 
ular university or the particular state but what he did in those 
positions as president and governor. It is doubtful if knowing 
that Lodge led the opposition to the League of Nations is of 
much value. It is, however, of tremendous significance that 
during a period of crisis men of both parties could subordinate 
the nation’s good and possible world leadership to petty politics. 
Further comment is unnecessary. The Gregory tests, carefully 
and consciously prepared along the old lines, fall short in all of 
the large essentials of the test of a vital content subject like 
history. 

Diagnostic tests in history. — Dr. Truman L. Kelly, in an 
experimental study of the analysis and prediction of ability of 
high school pupils,! has included a history test. This has not 
been developed and used sufficiently to indicate its value, but 
there is, in this use of a test in history, a suggestion of possibilities 
which needs further attention. A test which is used merely to 
discover ability, in order to properly advise students to continue 
further work in the line, or to discover lack of ability, in order to 
advise students to discontinue work, — this is a use of the test 
which is less likely to formalize a content subject and which, when 
properly understood, has connected with it no undesirable results. 

Hopeful tendencies. — While the message of this chapter has 
been chiefly negative, the authors agree with other critics of his- 
tory tests that there are hopeful tendencies. It was but natural 

1See Bibliography at close of chapter. 
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that the first tests in history should have been imitations of the 
fact tests in tool subjects. Much of the teaching of history has 
been on that basis. The present active interest in curricular 
studies has opened our eyes to the functional purposes of subjects. 
Buckingham suggested thought, or thinking ability, as an impor- 
tant element. Reasoning and judgment were soon recognized 
as desirable aims, and the attempt was made to involve these in 
standard tests. The so-called newer forms of examination — 
completion tests, and alternate and multiple responses, have been 
tried out on fact material and found wanting. While the total 
results therefore are chiefly negative, they are of tremendous 
importance. Most people now realize that the true aims or pur- 
poses of history must be served by the tests. They realize fur- 
ther that until new tests appear based upon better insights, we 
can use standardized tests in history very little except for research 
and experimental purposes. With this much accomplished no 
one should be discouraged. The final solution may not be a 
standardized test in the usual sense but may be something 
entirely different. 

What the teachers ought to do about it.— No work on 
measurement would be complete which did not contain a chapter 
on standardized tests in history, since so many such tests have 
been made and published. The tests so far have been a failure 
because they have tested for drill features in a problem subject. 
No test in history will be acceptable until it reinforces in a proper 
manner the major purposes of the subject. The so-called newer 
types of examinations in history which make use of alternate 
responses, multiple responses, yes or no responses, right or wrong 
responses, or completion sentences, are also of doubtful value 
because from their very nature they attempt to emphasize facts 
rather than the application of principles to the solution of prob- 
lems. 

Any teacher who uses a standardized test in history should do 
so, therefore, with her eyes open, understanding its limitations, 
and viewing the results more in the nature of research than final 
conclusions. H. O. Rugg and his co-workers at the Lincoln 
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School are right in demanding a thorough reorganization of his- 
tory in line with its main purposes. The teachers’ program with 
reference to history may be briefly summarized in the following 
seven points : 

1. Keep in mind the real objectives. Simply stated, they are: 

a) Ability to weigh present problems in order to vote in- 
telligently. (This involves a method of study.) 
b) Well-grounded patriotism 

2. Realize that unrelated facts or encyclopedic knowledge are 
of little value. _ 

3. Do not expect to find a test in history that should be used 
as a test in spelling or arithmetic is used, 7.e., to enforce and 
motivate drill on facts. History is not a drill subject. 

4. Understand that a large problem, preferably a present-day 
problem, is the proper unit of study. 

5. Realize that the program needs the support of activi- 
ties involving present practice in citizenship (group relation) 
ideals. 

6. Abandon formal fact tests of all kinds, older types of exam- 
ination, newer types of examination, or standardized tests. Do 
not grieve over this advice on standardized tests. Hemmon has 
shown! that intercorrelations among standardized history tests 
are discouragingly low, and that their use in predicting success 
in history is of less value than grades in other subjects. When 
giving an examination in history try to realize the true pur- 
poses of an examination; namely, to give a new view and to 
provide for the application of principles to the solution of a new 
problem.? 

1 See Bibliography at close of chapter. 

2 A most thorough study of tests in history has been made by S. G. Brinkley, 
Teachers College Contributions to Education No. 161. From the standpoint of 
validity, general comprehensiveness, economy of time, and ease of scoring, the new 
type test is superior to the old type. In general, therefore, if fact testing is to be 
done, there are advantages in making use of the new type test, particularly informal 
tests of the new type. Much, however, of Doctor Brinkley’s discussion is upon 
minor points of the testing problem. It neglects the effects of testing upon the 


main purposes of the history work, the attitude of the children, and their ability 
to carry over the history work into later practice. 
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7. Follow the testing movement in history, and, if it is possible, 
expect the final solution of the difficulties involved. There are 
many hopeful tendencies. 

8. In the meantime use history tests for research and experi- 
mental purposes, or under some circumstances for the rough 
classification of pupils into groups. 

The above program, if carried out, will reinforce, rather than 
hinder, a program of work in line with the larger purposes of his- 
tory. On this basis the grading of pupils will not be as accurate 
as in the tool subjects; it cannot be. There will be no diagnosis 
of results in mastering minor details of subject matter; there 
should not be. The distribution of children into groups accord- 
ing to ability at the beginning of the year will be aided by tests of 
general intelligence and previous records in history. The inter- 
ests of children will also help in preliminary classification. If 
history is a first choice subject with a pupil, he will find the time 
to do well in the subject. Thus the minor purposes of a testing 
program will be accomplished without defeating the main pur- 
poses of the subject. 


Civic TEstTs 


The tests in civics are a more recent development. They have 
profited by the adverse criticisms applied to the earlier tests in 
history. Their authors have sought to avoid the fact type of 
test and to test ability to do civic thinking. Most authors have 
also freed themselves from the limitations of a few textbooks. 
They have tried to test more fully in terms of civic objectives. 
All of these tendencies are most desirable in a thinking or content 
subject such as civics. 

The Brown-Woody Civics Test. — This test is divided into 
three parts, covering vocabulary, information, and thinking. 
There are forty multiple type questions in Part I, civic vocabu- 
lary. The multiple type offers four opportunities of underscor- 
ing a synonymous word. The following show every fifth word 
from this sampling: treason, jurisdiction, juvenile, delegate, 
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regulate, liability, legal, assess. ‘These words are to be defined by 
underscoring, scores indicated as the number right. 

The Part II, civic information, consists of eighty alternate 
response, yes or no, type questions. The following are the 10, 
20, 30, 40, etc., questions from the list of 80 questions given : 


10. Must one be 21 years of age to vote at a presidential election ? 

20. Is there a difference between natural and legal monopolies? 

30. Are the legislatures of all the states made up of two houses? 

40. Do good roads benefit the city as well as the country folks? 

50. Would it be wise to abolish all political parties in a democracy? 

60. Do practically all the bills introduced into the state legislatures 
become laws? 

70. Does a majority vote mean the same thing as a plurality vote? 

80. Is it true that the individual citizen has no part in making govern- 
ment efficient ? 


Part III, civic thinking, first asks judgment as to the best quali- 
fied of two specified individuals to fill the office of mayor of a city. 
Then follow eight other opportunities for multiple response 
(5 options) upon the following questions: 


1. Best reason for reporting knowledge of bandit’s refuge. 
2. Best reason for supporting issue of bonds for a park on the opposite 


side of the city. 
3. How an amendment to the Constitution is adopted after it has been 


proposed by Congress. 
4. What happens to an unsigned bill found on the President’s desk after 


Congress has adjourned? 

5. Proper procedure in case a United States Senator wishes to resign. 

6. Proper court to handle a person accused of robbing the mails. 

7. The person upon whom a farmer should call to get help in apprehend- 
ing thieves. 

8. The best procedure in order to get a street repaired. 


We may be sure that the authors of this test have tried it out 
from every angle and that results correlate highly with real civic 
ability in so far as that can be ascertained. As a research piece 
of work, we may be confident that it stands very high. The 
difficulty, of course, is that if looked upon as a fact test a pupil 
might define correctly the 40 words called for under civic vocabu- 
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lary and still know very little civics in the proper meaning of that 
term. Ability to define such words as thrift, urban, treason, 
federal, wages, community, laborer, juvenile, popular, etc., could 
come for the most part from general reading without any par- 
ticular study of the more fundamental civic problems or without 
particular progress in civic behavior. 

The civic information test may be taken as information merely, 
without defense. Is the President elected for six years? The 
student who does not know this isignorant. Yet it is difficult to 
see how a pupil could live in a community, at the high school age, 
without getting this information from his general contacts, read- 
ing the newspapers, or participation in the campaigns every four 
years. This part of the test, however, covers very worth-while 
material: the nature of our government, the nature of the Con- 
stitution, qualifications necessary for various offices, the duties 
of such people as President, Secretary of State, the governor, 

judge of the Supreme Court, etc. ; meaning of monopoly, citizen, 
voter, taxes, corporations, etc. It is a civics information test and 
as such we may be sure that it is well made. 

Civic thinking is very much more difficult to test. The proper 
occasion for civic thinking is when a real question is confronting 
a community, a state, or a nation. Pupils are not interested in 
the theoretical questions that test their ability to think. What 
the farmer ought to do about it if thieves have broken in and 
taken property is rather interesting but of no particular concern. 
What the President ought to do about a bill that is overlooked 
on his desk is an interesting little puzzle but not much more than 
that. The test will be helpful in suggesting to teachers that what 
is wanted is a real opportunity for thinking upon good problems. 
We should urge along with this suggestion that the problems must 
be real, that is, they must be current living problems in the com- 
munity. The civics teacher cannot escape from the obligation of 
teaching children to define the problems and collect data support- 
ing various solutions for the problems. Handling of merely 
theoretical problems does not meet the requirements of effective 
civics teaching. | 
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The Hill Civic Tests. — Hill attempts to measure civic infor- 
mation and civic attitudes. Information is tested by the multiple 
response plan (4 options). Such terms are involved as labor, 
corruption, wealth, capital, city ordinances, excise tax, labor 
union, injunction, budget, closed shop, citizen. ‘The plan for 
testing civic attitudes is also multiple response (4 options). The 
pupil is asked to check the best of the four answers or reasons in 
connection with the use of public property, knocking a ball 
through a neighbor’s window, driving a car without a license, 
feeding a beggar, using leisure time, obeying the laws, the idle 
pupil, value of education, highest type of accuracy, Clecu ere 
are 20 questions in the test. 

Kepner background test in social science. — ‘The author’s 
purpose in devising this test is simply to check the present status 
of a pupil. The checking is done for the most part on a knowl- 
edge basis. Does the child know the name of the ship in which 
the Pilgrims came to America? the commander of the Allied 
armies in the World War? the country of greatest area in South 
America? the two principal countries of the Far East? the pur- 
pose of the League of Nations? the meaning of secession, feudal- 
ism, bolshevism, imperialism? the meaning of patriotism, taxa- 
tion, treaty, arbitration, etc.? the date of the Declaration of 
Independence, Emancipation Proclamation, invention of the 
cotton gin, invention of the submarine, the Albany Congress, the 
Battle of Waterloo, etc.? The author must be commended 
especially for his purpose in devising this test. What knowledge 
is the pupil bringing to his present work? The assumption of 
course is that the knowledge called for is important and that this 
information will be valuable to the teacher. Much of the infor- 
mation called for is so far removed from present problems that 
it must be noted as appreciation type of history work, and there- 
fore purely elective. It is doubtful if the test will make pupils 
any more anxious to delve deeper into this type of work. ‘The 
best help would be a conference with the right type of teacher, 
one who might open up vistas as to the significance of this 
work from the standpoint of worthy use of leisure time. In 
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this test practically no attempt is made to think upon present-day 
problems. 

Research by Buckner and Hughes: — In this connection it 
is worth while to call attention to the special study by Buckner 
and Hughes in Volume I, Number 1, of the School of Education 
Journal, University of Pittsburgh. The authors’ researches 
relate to test results of the social studies. After considering the 
objectives of the social studies, they construct a battery of tests 
making use of the new type test in its various forms and then 
experiment with these tests. The following are the general con- 
clusions from the studies: 

1. The ability of the ablest pupils may be tested almost 
equally well by any of the types of tests used. 

2. The alternate response and multiple response tests appear 
to give opportunity for testing partial attainment or compre- 
hension which may be better than nothing, but in which the dis- 
tinction between the abler and the poorer students may not be 
so clearly made. 

3- An examination combining different types of tests gives 
more equable opportunity for the functioning of different types 
of pupil ability than an examination containing one type only. 

4. Objective tests take much more of the teacher’s time for 
preparation —if properly constructed — than the essay type, 
but are much more easily scored and cover a wider field. 

5. Pupils are more interested in examinations composed of 
different types of tests than in the traditional or essay examina- 
tions, and find more enjoyment in the new types than in the old. 

This study is particularly encouraging as it helps in showing 
teachers of social studies how to research this problem of testing 
in civics. Apparently no outside agency can do the testing for 
the teacher. She must be trained to appreciate the real objec- 
tives of social studies, to understand the purposes and limitations 
of tests of various forms; and then with all of these tools avail- 
able, she must apply them to her particular problem. Standard- 
ized tests formulated for the entire country cannot replace the 
work of the teacher on the job. 
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CHAPTER XIII 
THE MEASUREMENT OF GEOGRAPHY 


STANDARDIZED tests in geography have increased rapidly during 
the past few years. Would that their quality had improved in 
proportion! They are in scientific standardized form and do 
test well the formal informational phases of the subject. A 
dozen or so tests are now available. The discussion in the 
chapter on content subjects and in the chapter on history is 
largely applicable to the tests in geography. Geography is a 
content subject and should be taught on a problem thinking basis. 
Its purpose in the curriculum is to help in accomplishing the 
social civic aim. It is true that information and thinking are 
correlated positively. It is true that questions vary indefinitely 
in value. It is true that the teacher unaided cannot standardize 
questions and so cannot know what value to attach to them. All 
of these points argue in favor of a standardized test. But if the 
test is quite beside the main purpose of the subject and likely 
when systematically used actually to defeat the purpose of the 
subject, then all of the arguments with reference to standardiza- 
tion of questions become relatively unimportant. 

Available tests. — The list on the following page shows avail- 
able tests in geography. It will be worth while to examine in 
detail a few of the tests — first, the Boston Research test of 
1915 as a sample of a good, thinking type of examination ; second, 
the Hahn-Lackey test, in which the questions are more nearly 
on a fact basis; and finally the recently produced Buckingham- 
Stevenson test. 

The Boston tests in geography. — These tests were prepared 
under the guidance of an educator who had given careful consider- 
ation to the true aims of geography in the schools. The result 
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GEOGRAPHY TESTS 


NAME OF AUTHOR 


Ballou, Frank, and 
Packard, L. O. 

Barthelmess, Harriett 

Kallom, Arthur W. 


Buckingham, B. R., and 


Stevenson, P. R. 
Buckingham, B. R., and 

Stevenson, P. R. 
Courtis, S. A. 


Gregory, C. A., and 
Spencer, Peter L. 


Hahn, H. H., and 
Lackey, E. E. 

McGill, G. W. 

Olmstead, M. C. 


Posey, C. J., and Van 
Wagenen, M. J. 


Starch, Daniel 

Stevenson, P. R., 
Ridgley, D. C., and 
Shipman, Julia M. 

Whittier 

Witham, Ernest C. 


Witham, Ernest C. 


TITLE 


Boston Research, 1915 
(U. S. and Europe) 
Boston Research, 1919 
Boston Research, 1922 
Place Geography Tests 

(United States and 
the World), 1922 
Information-Problems 

Tests in Geography 
(U. S., So. Amer., 
Europe, Asia), 1923 
Geography Location 
Tests 1918, 1922 
Comprehension of 
Geography 


Geography Scale 1918, 
Rev. 1922 

Map Test of Canada, 
1922 

Diagnostic Geography 
Tests 

Geography Scales, 
Thought and Infor- 
mation 

Geography Test (muti- 
lated statements) 

Information-Problems 
Tests in Geography 
(U. S., So. Amer., 
Europe, Asia) 

State School Geogra- 
phy Scale, 1920 

Standard Geography 
Test (Grades) 


WHERE OBTAINED 
1 


“ee J 
“ee J 
Public School Publish- 
ing Co., Bloomington, 
Il. 
Public School Publish- 
ing Co., Bloomington, 
Ill. 


Bureau of Educational 
Research, Detroit 

Bureau of Educational 
Research, University 
of Cincinnati 

H. H. Hahn, Wayne, 
Neb. 

University of Toronto 
Press, Toronto, Can. 
M. C. Olmstead, Clarks- 

ton, Wash. 
Public School Publish- 
ing Co., Bloomington, 


University Codp. Co., 
Madison, Wis. 

Public School Publish- 
ing Co., Bloomington, 
Ill. 


Whittier State School, 
Whittier, Cal. 

J. L. Hammett Co., 
Cambridge, Mass. 


Commercial Geography| J. L. Hammett Co., 


Test 


Cambridge, Mass. 


1 No longer available for general distribution. 
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is that the two tests, one on the geography of the United States 
and the other on the geography of Europe, consist of questions 
well chosen from the thought standpoint, and questions that are 
likely to have an influence entirely in the right direction in the 
teaching of the subject. While the tests have never been fully 
standardized and are not available, they are of such significance 
in showing development in the right direction, that it will be 
worth while to describe them. This can be done in the words 
of the author.! 


The test was prepared with a view of ascertaining: 

a) The character of the geographical knowledge of the pupils tested ; 

b) The ability of the pupils tested to reason from geographical data; 

c) The relative adequacy of their knowledge of the general geographical 
features of the United States and Europe; and 

d) Whether scientific measurement of educational results in geography 
is possible. 


THE SCOPE OF THE TEST WuicuH Was GIVEN 


It is obvious that a forty-five-minute test can cover only a limited field 
of geography. ‘Therefore, the test was confined to the most important coun- 
tries of the world; viz., the United States and the countries in Europe. Al- 
though these countries are studied chiefly in the fifth and sixth grades, by no 
means does it follow that simply fifth and sixth grade work was tested. The 
study of Europe and Canada in the sixth grade should certainly include the 
review of many essential features of the geography of the United States. 
In the seventh grade the work with Asia and Africa should involve not a 
little review of both the United States and Europe. Indeed, the makers of 
a course of study cannot be justified in devoting so much time to Asia and 
Africa as is the case in our present course, unless such study requires full 
explanation of the relationship existing between these countries and the more 
progressive countries of the world. Through the study of such relationship, 
there is obtained a definite review of many important facts and principles 
of the geography of the United States and Europe. 


AIMS OF GEOGRAPHY TEACHING 


As is well known, the conception of geography teaching to-day is quite 
different from that of fifty or even twenty-five years ago. Then the study 
of the subject consisted largely in memorizing definitions, in learning the 


1 See Bibliography at close of the chapter. 
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location of places, and in learning unrelated facts about the different coun- 
tries of the world. 

At the present time we consider that the value of geography lies not so 
much in a knowledge of facts concerning the earth and its people as in an 
understanding of the various ways in which man’s activities are influenced 
by physical environment. 

As a result of the study of geography in the elementary school the pupil 
should gain: 

1. An abiding interest in the different peoples of the world, their indus- 
tries, their achievements, and their relations to ourselves. 

2. A mastery of geographic facts and principles sufficient to enable him 
to explain: 

a) The growth of the leading cities of a region. 
6) The development of important industries. 
c) The dependence of one part of the world upon another. 

3. A breadth of mind which will lead to a sympathetic understanding 
of races and nations other than his own. 

4. A working knowledge of the subject by a thorough training in the use 
of maps, texts, and reference books so that he can work out new problems 
independently. 

In short, geography should help the pupil to interpret his environment, 
which in the case of civilized man reaches out to all parts of the world. 


QUESTIONS ON UNITED STATES 


(An outline map of the United States was printed at the head of the ques- 
tions.) 
1. Locate on the map the cities named at the right: 


Cities Products 
2. In the column marked “prod- Minneapolis . 

ucts,” write opposite the name of Pittsburgh . 
each city the name of a product for Lowell Ay 
which the city is noted. New Orleans . . 

Duluth . 

Galveston . 

Lynn 


3. Give reasons for the growth of Minneapolis. 

4. Below is given a list of articles which we use in our homes. Write 
below each word the name of the state in which that article is produced in 
large quantities : 


cotton oranges cane sugar rice coal iron 
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5. Write on the map the name of each state which you have just written 
in answering Question 4. 

6. Why do the states just east of the Rocky Mountains receive less rain 
than Massachusetts ? 

7. Explain the way in which the flood plains of the Mississippi River 
have been formed. 


QUESTIONS ON EUROPE 


(An outline map of Europe was printed at the head of the questions.) 

1. Locate on the map two seaports of European Russia. 

2. Why are the seaports of Russia not so important as the seaports of 
England? 

3. Of what value to the countries of Europe are their colonies in other 
parts of the world? 

4. Why does England import large quantities of wheat? 

5. Write on the map the names of the leading manufacturing countries 
of Europe. 

6. Why has Germany become very important as a manufacturing 
country ? | 

7. Why is the climate of Italy different from that of Germany-? 


The results of the test show that it is possible to ascertain 
by carefully selected tests whether or not the true aims of geog- 
raphy have been accomplished in the teaching. It is evident 
that pupils may remember locational facts without being able 
to use these in any adequate way in answering the questions 
which occur to one in daily life. This means that locational 
facts should be properly subordinated to other more vital phases 
of the subject. The close relationship between questions 1 and 2 
in the test on the United States shows the correct method of fixing 
in mind the location of places through the study of facts which 
make those places worth remembering. The important con- 
sideration is not the locational facts, but the reasons behind them. 
There is little or no value in knowing the location of places to 
which no significance is attached. 

The authors of this test wisely refrained from standardizing 
it and prescribing its use during the following years. The test 
would have been of little value a second year and in time would 
have become a positive detriment. The test is shown here 
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because it indicates a desirable line of questioning for an exam- 
ination in geography. 

The Hahn-Lackey geography scale.— The Hahn-Lackey 
geography scale * is an illustration of the application of scientific 
procedure on an extensive plan, the result being a scale involving 
both fact and thought questions developed on the plan of the 
Ayres spelling scale. The scale consists of about 200 questions, 
graded for difficulty for the fourth, fifth, sixth, seventh, and 
eighth grades. The questions are based upon textbooks and 
cover the common subject matter of six recent texts. ‘The scale 
is accompanied by complete instructions for grading each ques- 
tion. The scale has been revised recently, but its essential char- 
acter has not been changed. Page 287 shows typical data from 
the scale. It is doubtful if any scale in a content subject can be 
made to further the true purposes of the subject, but it may be 
used for research purposes. 

Buckingham-Stevenson place geography tests. — This test in 
three forms covers the world and the United States. The world 
test in the three forms calls for the location of fifteen mountain 
ranges, forty-two countries, twelve lakes and seas, fifteen islands 
or groups of islands, thirty-one rivers, eighteen other seas, bays, 
straits and capes, and fifty-nine cities. In somewhat similar 
manner the test on the United States calls for the location of 
cities, mountains, parks, universities, mountain peaks, rivers, 
and for the bounding of states. It is a good illustration of a fact 
test and will be thoroughly acceptable to those who see in a 
geography test only the opportunity of testing memorization of 
facts. 

Conclusion. — From the above discussion it is apparent that 
the authors think that acceptable standardized tests in geog- 
raphy have not been produced, and furthermore that because 
of the nature of the subject and its larger. social-civic purposes, 
such tests are not very likely to be produced. ‘The efforts of 
McMurry and others to place geography on a problem thinking 
basis and to make it serve the larger social-civic aims have not 

1 See Bibliography at close of chapter. 
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A SCALE FOR MEASURING ABILITY OF CHILDREN IN GEOGRAPHY IN GRADES 
4, 5, 6, 7, AND 8 


CO SO | eee 


| | SY SSS 


———— Oo See eee ee | eee 


———— OO OO | | ee" 


| OOO SCO | | OO SSSSSSSSSSSSSSSSSFMMSSSFFseseee 


GRADE G 
4 1 
5 4 
6 6 
7 12 
8 12 
207. Name three 


agencies or processes at 
work making rocks into 
soil. 

215. By what states 
would you pass in going 
by boat from Cincinnati 
to Memphis? 

150. Why is most of 
the rainfall of Australia 
limited to the east- 
ern and southeastern 
coasts ? 

162. Much of India 
receives from 12 to 16 
inches of rainfall in July 
and less than 1 inch in 
January. Explain. 


225. Which is the 
greater distance and 
why, 30 degrees west of 
Washington, or 30 de- 
grees south of Washing- 
ton? 

216. New Orleans is 
in 30 degrees North Lat- 
itude and St. Louis is in 
39 degrees North Lati- 
tude. They are in the 
same Longitude. About 
how far apart are they in 
miles? 


115. Name two im- 
portant valleys of the 
United States near the 
Pacific coast. 

127. Why is mining 
an important business 
in the Appalachian re- 
gion? 

217. Name five nat- 
ural wonders of the 
United States. 


114. Why is New 
York so important as a 
dairying state? 

132. Why doesn’t 
California grow much 
corn ? 


172. Why is. the 
Trans-Siberian railroad 
of so much importance 
to Russia ? 


173. Why is the 
Niger river of less im- 
portance than the Nile ? 


187. Give one reason 
why Chicago rather 
than St. Louis has be- 
come the railroad center 
of the middle west. 


52. What is the larg- 


est city of your state? 


64. Where is Alaska 
and to whom does it 
belong? 


84. Name four large 
cities of Europe. 


92. Give the capitals 


of France and Germany. 


tor. Name two large 
bodies of water that 
border on Florida. 

45. Name four 
things you use for food 
that do not grow where 
you live. 


68. Give one reason 
why so many of the 
great cities of the United 
States are near the sea- 
coast. 

72. Which is the 
coldest and which the 
warmest part of South 
America ? 


63. What country is 
north of the United 
States and to whom 
does it belong? 

to2. Name two other 
countries in North 
America besides the 
United States. 

24. Name five wild 
animals. 


5. What two oceans 
border on the United 
States? 

43. Name a_ plant 
used for making cloth. 

49. Write your whole 
address. 

27. Name two kinds 
of work that men do in 
getting materials for 
building houses. 


26. Name two kinds 
of work that men do in 
getting food for us. 


34. How can you tell 
from what direction the 
wind is blowing? 

50. To whom do the 
streets or roads belong ? 


been aided by the standardized tests in geography thus far devel- 
oped. ‘The work needed in the subject at present is in the fields 


of curriculum and methods. 


Help is needed in determining 


experimentally the right subject matter and methods for accom- 
plishing geography’s part in the larger social science program. 
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In geography as in history and other content subjects, the 
standardized tests may be of some use for research purposes or 
for sectioning children into groups although of little or no value 
for teaching purposes. For the teacher’s use, the informal test 
made by the teacher and especially adapted to the work which 
she has been doing will serve to give a quick view as to how well 
the class is getting the work which is being undertaken. The old 
type of essay work may be used occasionally for testing out 
thinking upon a large problem or for the summary. In general, 
however, the work itself should be the best evidence of thorough 
understanding on the part of the class. Wherever appreciation 
or problem thinking is wanted, the standardized test so far pro- 
duced is of doubtful value. 
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CHAPTER XIV 
MEASUREMENT IN PHYSICAL EDUCATION ? 


The problem. — The problem of formulating tests in physical 
education is essentially the same as that involved in testing in 
any other school subject. The tests must, as stated in the chap- 
ter on criteria of a test, be in harmony with and reinforce the 
right kind of curricular material, should encourage and supple- 
ment proper methods of teaching, and should serve the true 
purpose of a good examination. 

The problem is varied and complicated, but that does not make 
the situation impossible. L. W. Rapeer in his report in the Szx- 
teenth Yearbook of the National Society for the Study of Education 
says that ‘‘ there is more variability in administration, aims, 
subject matter, and results in physical education than in any 
other subject.”’ It is this variability in aims that presents the 
greatest difficulty to standardizing tests, because the material 
selected should have curricular value — and how can that mate- 
rial be selected if there is wide difference of opinion as to its value 
in furthering the main objectives of physical education? There- 
fore, there must be some definite formulation of the main objec- 
tives before either adequate tests can be made or those already 
made can be criticized. 

One of the very best statements of the main objectives of physi- 
cal education is to be found in The Reorganization of the School 
Program in Physical Education, by Clark Hetherington. 

The first and immediate objective of physical education is the organiza- 


tion and leadership of child life as expressed in big muscle activities. . . . 
All these activities are pure developers of latent powers. ... The devel- 


1 This chapter was prepared by Ann McClintock, Professor of Physical Educa- 
tion, College of Practical Arts and Letters, Boston University, as a special research, 
for credit, under Mr. Wilson’s direction. 
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opment is inherent in the nature of the activities. .. . The development 
tends to be good or bad according to the leadership. . . . Character and 
moral training therefore is an essential developmental objective of physical 
education. .. . The quality of the traits developed depends on the leader- 
ship supplied by physical educators. ... By controlling the intensity 
and the duration of big muscle activity we can control indirectly and to a 
fine degree the heightened functional activity or exercise of the organic 
mechanism and nutritive processes. ... Organic development is there- 
fore an essential aim in physical education. Lastly and quite apart from 
the educational aims, health control or supervision is the protective func- 
tion of the school in order that the educational processes may go on with- 
out handicapping influences. 


These objectives resolve themselves into two main lines of 
action. (1) The development of physical skills of varied kinds, 
not as ends in themselves, but as means to the end of developing 
(a) such physical power as may have life value, (b) the traits of 
character that may be developed under the right kind of leader- 
ship, and (c) organic power. (2) The control of growth condi- 
tions. It is rather obvious that the various types of physical 
skills and the control of growth conditions lend themselves rather 
readily to testing, while character training and organic power are 
much more difficult to appraise. 

Standard tests. — Tests in physical education have not been 
as satisfactorily standardized as tests in some of the other school 
subjects. In fact, they can hardly be said to be standardized 
at all; but there is a very live interest in the problem all over the 
country and much experimentation is being done. The tests 
as they are being reported may be divided into six classes. 


Tests of motor and athletic skills 
Scoring of health behavior, accomplishment, etc. 
Tests of organic efficiency 
Information tests 
a) Sports 
b) Health 
5. Medical examinations 
6. Rating plans — to test the adequacy of the organization 
and administration of the physical education program 


RW DD H 
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Tests of motor and athletic skills. — Most of the tests that 
have been published are in the field of motor and athletic skills. 
The public schools of the states of California, Maryland, Massa- 
chusetts, Michigan, New Jersey, and New York and the city 
schools of Atlantic City, New Jersey; Cleveland, Ohio; and 
Philadelphia, Pennsylvania, are all at work on tests of this kind. 
The Playground and Recreation Association of America is one 
of the pioneers in athletic tests. Its athletic badge tests for boys 
and for girls were among the first, if not the very first, published 
tests. Many colleges, Y.M.C.A.s, and Y.W.C.A.s are making 
tests suited to young adults. The American Physical Education 
Association and the Women’s Division of the National Amateur 
Athletic Federation each has a committee at work formulating 
these tests. It is impossible to give a detailed account of all the 
various ones represented by these groups, but a few samples will 
serve to illustrate what is being done. 

All of the tests which will be used as illustrations answer the 
requirements of a standard test in so far as they go. They 
represent only a limited amount of material, but that may be 
because those who have made the tests have selected only 
the material about which there is the least controversy as to 
its curricular value and on which there is the maximum agree- 
ment of opinion as to the educative experiences involved and 
as to its value in furthering the main objectives of physical 
education. 

Mention should be made first of the “‘ Athletic Badge Tests for 
Boys and for Girls ” published by the Playground and Recrea- 
tion Association of America. These are shown herewith. 


Tue ATHLETIC BADGE TEST FoR Boys 


The Playground and Recreation Association of America has adopted the 
following as standards which every boy ought to be able to attain: 


First Test 
RgbieM CMR MC RUMUIDSTID SCE og wi Acca cde oes Vin see vin. 6 4 times 
pe IRR T BEV EO ACTON PUTT Orta aide v sve. sl vd Hin donc so stu in: 


RS AT RMR EI Un aia ar, 5 eV a¥ 0's s 82 seconds 
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Second Test 
Pull pa Griining) oct oni seen eee eee 6 times 
SEATCINS ETORG \) CT Ay tens 5 eae eee 6 ft. 6 in. 
OO VA USS. fos 5 oy eats Gea Tete ee 8 seconds 
OF SOON AM halts FT ea ete eee eee te 14 seconds 
Third Test 
PUL ot CRN) SS ie cog oye eee cae 9 times 
RUNHGIS: Higa iM <  el,  ee ee ces aa te 4 ft. 4 in. 
SI5-V AL RUT ye os 8 yeas 32 eA se Ske 28 seconds 


THE ATHLETIC BADGE TEST FOR GIRLS 
The Playground and Recreation Association of America has adopted the 


following as standards which every normal girl ought to be able to attain: 
(One event should be selected from each group.) 


First Test: 


1. Balancing{1 deep-knee bend)................008- 24 sec. 2 trials 
Either 
POLAR ACen rss hincat 5 age s Cod ais oe eee ee 22 seconds 
2. or 
Plletin batiiata COND ACG as ae ae ela cen 30 seconds 
or 
ROP ALUSLILR RT eee ls ae ee eee ee oa et ce tt 8 seconds 
Either 
Basket-ball Throw (distance)................... 35 feet 
3, or 
12’’ Indoor Baseball Throw (accuracy) ......... { 2 strikes out of 
5 throws at 25 ft. 
Either 
Volley-bell Serves. «cis suave ecaash eeeeee vane 2in 5 
or 
LEI CEVA chile dite ¥ at's os fad Se ae ee Ee 3 in 6 
4. or 
Basket-ball Goal Throw (10-foot line).......... 2in5 


or 
12” Indoor Baseball Throw and Catch......... 3 errors allowed 
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Second Test: 


1. Balancing (book on head — 1 deep-knee bend).... 24 sec. 2 trials 
Either ; 
POCA EO ACG wernt A Serra: fire Tk nea) ed 20 seconds 
or 
’ UE Anaan nly Racers kite. ok we ayy 28 seconds 
; or 
EY IE MLCT MO teers grr ee eel pee tr en 19 seconds 
or 
WC a ARC hashes. Manette petal Vea ahd 5) 72 seconds 
Either 
Basket-ball Throw (distance)......,.......... 45 ft 
at or 


{3 strikes out of 


12’ Indoor Baseball Throw (accuracy) 
\6 throws at 30 ft. 


oe ef @ eo we ww 


Exther 
Volley-ball Serve OE eT Re eR Ey 3 in 6 
or 
Sieesketlis ICL V OU tts iad Sas rier Se tieleg. aes hh 3in5 
or 
Basket-ball Goal Throw (12-foot Tints) Keyser e iy 3 in 6 
ae | 
12’’ Indoor Baseball Throw and Catch......... 2 errors allowed 


Third Test: 


1. Balancing (book on head — 3 deep-knee bends)... 24 sec. 2 trials 
Either 
tbe MEMEO RS Cn cate dad ches Lewis eck WSs 18 seconds 
or 
?- | Run and MECCA ope er Rtn re: nah ae) car eae 17 seconds 
or 
50-Yard Dash..... Aes Pen oe uaa Cee 7x seconds 
Either 4 | 
Basket-ball Throw (distance)................. 55 feet 
3 or 
12"’ Indoor Baseball Throw (accuracy)......... 3 strikes out of 
: | 5 throws at 36 ft. 
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Either 
Volley-ball Serve ce.. .gecc cusses eeea t owes 3in5 
or 
Tens BETVOS Ss ck ee Wa Re ee ee 3 in 4 
4 or 
Basket-ball Goal Throw (15-foot line).......... 3 in 5 
or 
12"’ Indoor Baseball Throw and Catch......... r error allowed 


Tests similar to these have been standardized by certain of the 
state and city public school systems of which those used in the 
Detroit public schools will serve as an example. The Decathlon 
for the boys includes chin, sit-up, dip, standing broad jumps, 
running broad jump, standing hop, step, and jump, run, hop, step, 
and jump, high jump, overhead shot, shotput, and 10o-yard 
dash. The Pentathlon for the girls includes basket-ball throw, 
dash and throw, so-yard dash, low hurdles (2 ft.), and standing 
broad jump. All rules and directions for the administration and 
scoring of these tests are published in a booklet by the Board of 
Education, so that there will be complete uniformity in the whole 
school system. The boys and girls are classified according to a 
definite scheme so that a fair comparison of results may be made. 
See Tables 29 and 30. 


TABLE 29 
CLASSIFICATION PLAN FOR ELEMENTARY SCHOOLS 


Senior Classification (Boys) 


Under 12 years; any weight... 2... 2s s0cs ce ceheewnneeveees om Class 4 
¥2-years, under’ 05 Ibs. 2.0.5 2.2 Vneceee ewes ee ace wre Class 4 
pecyemrasiggei ts Iba. oc ci. cd daw pen ape eae Class 3 
12. yeats; 215. 1bs. OVET..< «3 26 co wap eicin nes teas +e ey eee Class 2 
13 yearspunder. 90. IDS... nw cree ne keene one Class 4 
tp years,.oo-110 Ths.) fos. «ta veerehs leone ee eae a eanene Class 3 
13 years; 410-725 Thsss neon ev cny snenn tipnsienin's acihmninan Class 2 
£3 yeats; 125 [bsc0Vver os cy02 csi ewe edls be debs oe deme Class 1 
14 years, under S80: Ibs.4 oi... aes ce envrisema nee eceeweucnals Class 4 
14 years,"80-100 Ib8.c os fs is seve - wen hale olen Aa ae Class 3 


14 years, 100-120 Ibs........... PPE er at Class 2 
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ner saovrearansocal hs OVEr eile fo oat erswoc daa os. he b> kaw odd. Class 1 
Dues, TWIT Ged Ls Cie ean ge eee a ee eri Class 3 
HS Sa Tc eo sad [CNY Po a US a A Class 2 
WI Rea men Pea Cy Olde nts ioe he dee piss Ga vk es ee Class 1 
Opyeatem uel oOU Ss a trn Me Pe OTA oe Class 3 
BOR cbmc de Pla seer eke Pe ln a RN ley pe sd Class 2 
PORVeoremiee iS wOyCr ee! Cr ee ttre ey ee See oh Class 1 


17 years, not eligible to compete. 


Junior Classification (Boys) 


POV OALOMRECEE! Oo Oe Sirs) ee Abeer, URL eR eA a yes a a Class 8 
ROM een ROM ELS unseen ite ois a ent aet  eianarers « ceitad es Class 7 
Rep vecromurecl: OO  Lasar tye dew. Ge Cae ae Witter ile wieiem oe: Class 8 
MER foo hte Soa 0) Le aL ome se eee | a ORE Ge Class 7 
Bl VCALWEOO. LOS FOVETN dae PASS san Se H Mh oie ee Ce Class 6 
By CALS UCL inae IDSs scm. ash Vals ae eee ae we Class 8 
OAL Seed et od Scarce, enc anced ans Sad conf AEE eet Nw we ea Class 7 
Te Eres ae BIG tae aa ade Sil agi hapa eucdene te Class 6 
COLE sre IS ROU CTIN colitis Ve a aaNet 5 ol ane ene Class 5 
Bae red CLL A Ce LG ne Sac, cianue Pet Ceak we eke he icing nak al Class 8 
Eee ert 20 Ms i igs ste ee ene Gel tie bea Es Class 7 
ae Veats aot TOs US Sie sn eth Ree eet ee, Te Class 6 
13 yeas 100 | DSAOVens a. ae, Te es ee Class 5 
Mr CALS ULCCE (CS OL US A. 38" a0 Mis Sitka wees os Kors Meee Class 8 
PARP CALS OSes Ses ©, ace oeAanad ll UAW EMT Y © eta see Oy Sonate Class 7 
Me CALS RCs ee CON RE nes Fy Mer TGF. tage cas’ Eleny sts When ane LR Class 6 
PAS CHRT GEL Os RISO EL ee nen et hee tee aN eat ameter Class 5 
Be ee CUGIOL: BUR, LUSeG Sued areiy Sore Uatste GNARL lee Pee wo rae Class 6 
Ep Pes coer OO td. CVEL oo. sale oc anew Gan? + Mb MN Oe gee le a Class 5 


16 years, not eligible to compete. 


Juvenile Classification (Boys and Girls) 


Class A. Any. boy or girl is eligible to compete in Class A who has not 
passed from the fourth grade and who has not reached his or her r2th birth- 
day on the first day of the semester during which the competition takes 
place. . vee 
Class B. Any. boy or girl is eligible to compete in Class B who has not 
passed from the fourth grade and who has not reached his or her 12th birth- 
day on the first day of the semester during which the competition takes 
place, and who is not over 75 pounds in weight. 

Class C. Any.boy or girl is eligible to compete in Class C who has not 
passed from the fourth grade and who has not reached his or her 1oth birth- 
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day on the first day of the semester during which the competition takes 


place. 
TABLE 30 
CLASSIFICATION PLAN FOR ELEMENTARY SCHOOLS 
Senior Classification (Girls) 

Under a3 years, any weight re. sce Peeeed Bae ee Class 4 
32 Veorss Uncer oe (IDS. Sia a vakew ce eka tu eee ee Class 4 
Ld WORT, OCT 25 DS 3 cit ae We aes Deve ee, bee we” Class 3 
Po VECrEN ILS 0ST OVER Wa coc bvatetean bre le Cor eee Class 2 
agiyears,: Unter coli t4 cl. ea AR ee Class 4 
1a years, oomrosalbaa rind vine .cae Ce eee Class 3 
Rd Weare foo-tze-lhass accion. heme. oka ee eee Class 2 
ES ERG TOADS EVES 545 45 adpaces ele ee nate ee Class 1 
rp Veare uder +0 Bbs,s so ct ot aka vies San ee ee Class 4 
LASVORIS OAS LOR re hss eck kt Cue te Pee Class 3 
SH Yours, OSt05 Ibsen ee al eee Class 2 
Ra vears tos lbs; oversees 22) sa ss in ER Class 1 
25 Versys under go thas \\aciure.terean ee tak be, a ee Class 3 
PS Years O01 OR INS ies cin sib a5 Lee ae ee ee Class 2 
RS VCAis,; 105 [ss OVER iets ohio tale a rte en ee Class 1 
10 VOATS, UNGEL OO IDS. 64 crue. sel ee ee Oe Ue Class 2 
10. FGGTS: 01s: OVERS ST er. Pre Oe eee Class 1 

Junior Classification (Girls) 

eilee ACP VOALS: BUY WEIBDE: a. eis kins salen ny heehee Cee Nee nae Class 8 
TO VEAIS, UDOT Ss IA Fin ao ai: laoc es Bei eee Class 8 
ORV CATES ET SOO BRL ees '<a (iene a wet Ca. ee ke Class 7 
15 years, go dba overs) ee oe ee eee Class 6 
SC VOATS, IDOE 9G IDG oo ae oe ee ee ee Class 8 
Te VOOIS, Fong0 IDS. ots knee GRE SAL oie ee ee Class 7 
RE SVEATS, IO LOQBI DS oie a nixtioeca sflbie uj x Beacdlavenl a eae a Class 6 
Triyears,-cooilbs, over. 14 Anco Ee ae ee ee Class 5 
rauyoars;under’ 6§ lbs ii qe dis Ue oe ee Class 8 
ro;yearajeOs-G5 lbas, Hosa eecing ees a ee ee eee Class 7 
D2 YEATES GCOS TDG bas. cia's arsine hen ee ee Class 6 
ra: yedm,:g§ Ihe. overs yes. 02 ALR ee a ee Class 5 
ra years; under :60 lbaies s00 002d, bis oe ae a Class 8 
1g: years, under, Sorlbsyy 34 x. videsute. Ste Class 7 
13 years, 180-00 ba... 65 is Saeed Le ee ae Class 6 


Measurement in Physical Education 207 


PAcvears, Under <7 Selbsrise a a Sods ens Pe eA. Class 7 
CAE ene DS a ee otek cia aon, ike A a ig nies 7 conga Class 9 
PAVE ee ROS OVER tate ake dg Noa ahs ir 4 Sh 5, Class 5 
Pe GeaTe MOUCESOON OS i. oie Rte ore faa ee ote bee Gen om Class 6 
BR Veta Scr ie OVOI ey sree. ove 2s els gas meniranni anaes oe Class 5 


Girls’ Juvenile Classification Same as Boys’ 


Table 31 illustrates the scoring of the Decathlon. 


TABLE 31 
a a a Ay oM 
<q 
a aes Soc ledan| orl ee lee 
EVENTS -a, | ; GQ Ay oy ey 
a) 6) € )e| SSle8/6 18 | a8| ck SE EH e/.| & 
3 E 5 F fa bul 9 | a | BRS BS | AS Bol es 
Seialia |Ojn |O mn | om | —4 non (| |n]Al & 
Chin a. « I000 «628 «610-2 50 10:0 100 23 6 BOun wSON SO) 00m LOCO 
Stand Broad =~ 1.000. 20". 6-07 45 +10.5 “90 (25 s-§ 28 45 48 55 990 
ate ales 980 24 9-6 46 10:3 80 I9 5-4 27 42 46 50 980 
or 1 70 adic prs CAs TES ATO Tee? US 2675) (AG 544 4S 5 070 
Overhead Shot . 960 20 9 42-452 60 710-6 “4-10 925 38 42 40 960 
i) gso 28.80, AG, “FES 50. 20 4-8 24 30) -40 9135 O50 
100-Yard Dash . 940 16 8-6 38 11:4 40 15-6 4-6 23 34 38 32 940 
Sth O36 (id. 6-g 1 5G0 196 3h te 4-4. 22 32 36 29 ©6930 
29 eee gies ey fo a © ae ay itast ga: eg—0) ee 4 27-65 3% FS 26. 9 020 
et et. OT Gat BO, ROG Aer L220 AO EAS oT) ak SOU 39 £:935 6 OtG 
Run. Broad Jump 860 11 7-8 30: 12:3 26 13-6 4 20-6 29 30 20 860 


800 10 7-6 20 12:4 24 13 3-II 20 28 29 18 # 800 


Theetee 62 Ll 8 160 S-9 2% 14:2 8 o-8- 3-3 16 bo 21 


Run. High Jump 940 9.. 74 98 13:0) 22 12-6 3-10 190-6. 27 28 .26 730 
ae Hop Step 650 8 7-2 27 13:1 20 12 3-0 19 26 27 14 650 
har 4 — |——| 560 7 7 26 13:2 18 11-6 3-8 18-6 25 26 12 560 
Bun Hi 460 6 69 25 13:3 16 II 3-7 +18 24 25 10 £460 
ecg geen ——| 370 § 66 24 13:4 14 I0-8 3-6 17-6 23 24 370 
Shap Pat 200) (A. O39 > dgy TKO: TA fesd S75 S17 22 23 290 
—|——| 220 3 6 22 4:1 10 I0 3-4 16-6 21 22 220 

2 

I 


HHwWRN AN COO 
si 
H 
° 


——/|——| IIo 6-6 96. 1473. | 6 (9-4. 3-2. 25-6) IG 30 
7° Bg 19 14:4 5 © - 360 5 18 19 70 
40 5 18 r5:0 4 8-8. 3 14-6 17 18 40 
——— _ 20 4-0 L7eetsite, 3) (SrAg 2-1 is Omen 7 20 
Total Points. . Io 4-6.16 15:2 2 8 2-10 13 TSUEL6 Io 


- Another interesting method of classification is that used by the 
public schools of Grand Rapids, Michigan, based on the Reilly 
method. See Table 32. 


298 How to Measure 


TABLE 32. — CLASSIFICATION FOR Boys 


The teams are divided into three classes — “‘A,” “‘B,”’ and ‘‘C”’— accord- 
ing to age, height, weight, and grade, and classification of each boy must be 
determined before he can play on his school team. 


EXPONENTS 4 6 8 
Ages. 4% .. 1.4 Under a2 11 to 13 yrs. 14 yrs. and up 
Height’... <a Upto sib: 55 to 60 in. Over 60 inches 
Weight . . .| Upto 75 lbs. 75 to go lbs. Over go lbs. 
Grade . . . .| Up through 6b . | 7a and 7b 8a and 8b 


In determining age, use your nearest birthday. Take the sum of the 
four exponents thus obtained, add them, and determine your class as follows: 
Class “‘A”’ from 27 to 32 points inclusive, Class Pe from 21 to 26 points, 
Class ‘‘C” from 16 to 20 points. 

For example: A boy is 11 years, 3 months old; the exponent for age is 6. 
He is 4 ft. 6 in. in height (54 in.) ; the exponent is 4. He weighs 91 pounds; 
the exponent is 8. He is in 6b grade; the exponent is 4. This makes a 
total of 22 points, which classifies him as a Class ‘‘B” boy. 


CLASSIFICATION FOR GIRLS 


Classify girls in a manner similar to boys’ classification, using the Reilly 
method. For Senior A (which means ninth grade and is not to be used 
in an elementary school) the sum of exponents must equal more than 32. 
Junior A the sum is 29-32. Class B 23-28. Class C 16-22. No girl is 
eligible for any test but the one under which she is classified. 


EXPONENTS 4 8 10 
Age . .| Under 11 II-I2 yr. 13-14 yr. 15-16 yr. 
Height .|Uptossin. | 55-6o in. 60-64 in. 65 in. up 
Weight .| Upto 75 lb. 75-90 lb. go-95 lb. 96 lb. up 


Grade. .| 5a through 6b | 7a and 7b 8a and 8b ga and ob 


A report of the tests committee of the American Physical Edu- 
cation Association was published in March, 1926. One of the 
most interesting contributions in their report is the group of tests 
based on team games: football, soccer, field hockey, basket ball 
and baseball. ‘“‘ The aim of the game activity tests is to break 
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up the team games into interesting, teachable, and measurable 
units.”” An example of these tests is shown in Table 33. 


TABLE 33 


SHOWING BASKET BALL ‘‘ GAME TEST ’”’ OF AMERICAN PHYSICAL EDUCATION 
ASSOCIATION 


Tries for Goal. Three tries allowed, success in any one of three 
trials to count. No additional score is given for more than one 
success. 

(1) Underhand swing from foul line, using both hands........ 
(2) Push shot from foul line, using both hands................ 
(3) Push shot with both hands from outside 6 ft. lane R or L and 
at least 5 feet out from end line. 3 feet from back board. 
ron Acandercol WiaCrTaniy, aches we ca hee CR eee 3 9 

(4) Push shot from chest, from outside the intersection of the goal 

zone line and the circle. (From C or D as per diagram 2, 
1outLcoub irom center of-free throw) line.) 0.25005 5 hos 

Goal shooting preceded by a dribble. Movements in (5) — (10) 

must be continuous. 
(5) One dribble, starting outside the goal zone line, then one hand 

BO Old le oaths teeta, tices 1 eye Der was aha Pet ee Meee 2 9 
(Oyohepeatats), Witd PUSH: SO Pons eae ote, oe vaesly cn he e's 3 9 
(7) Two dribbles, starting back of center of free throw circle keep- 

ing outside of circle and lane, then shoot basket. (See 


Total Score 


Per Trial 
© © 3 Trials 


W& w Score 


diagram 2, as in Basket Ball Rule Book, page 2.)........ 3 9 
(8) Pivot shot, right or left, from stand facing away from basket 
outside of foul line. Push shot must follow at once...... i gnd F- 


(9) Pivot shot, right or left, from the intersection of the goal zone 
line and the side line, with one legal dribble. Push shot 


Misc eOllowe: MUrOUCE I. 0 55 tee Calera. Mc 2b Oe 3 9 
(10) 20 seconds’ time trial for goals under basket. Points allowed 
RC CACHISUC CONST LIL GSK EES tas, Ginn tes OS isne oate oe nn 2 


The physical achievement tests published by the committee 
on tests of the Women’s Division of the National Amateur Ath- 
letic Federation offer a very comprehensive program for older 
girls. These tests are being tried out by colleges, Y.W.C.A.s, 
and secondary schools, and statistics are being collected so that a 
revision of the scoring may be perfected. The committee expect 
to have this revision ready for publication soon, if the results 
show the need of it. These tests are shown in Table 34. 
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TABLE 34 


PHYSICAL ACHIEVEMENT TESTS OF THE WOMAN’S DIVISION OF THE 
NATIONAL AMATEUR ATHLETIC ASSOCIATION 


GROUP I— TRACK AND FIELD EVENTS 


Divide total for this group by 2. Maximum score = 20 points. 


BASKET-BALL 
THROW 


Points 50-YARD DASH TARGET THROW 


eee ee Ef ee "*" 


I is" 1 time 
2 20’ 2 times 
3 25” 3 times 
4 30’ 4 times 
5 35° 5 times 
6 40’ 6 times 
7 45" 7 times 
8 50’ 8 times 
9 55. 9 times 
10 60’ ro times 


GROUP II — STUNTS 


Choose 2 from each type in Group A, and 2 from each type in Group B. 
5 Points for Group A. to points for Group B. Maximum = 15 points. 


Points BALANCE AGILITY STRENGTH 


A A A 


Mercury Forward roll! The Span 
5 Half squat change Turk stand Knee dip! 
High kicking hop toad Backward roll Knee stand 
Bi B Bi 
Stump walk Human ball! Head stand 
10 Tip up Through the stick ! Cartwheel 
-| Fish hawk dive Roll over stand Hand stand 


1 These stunts will be found in Health by Stunts, by Pearl and Brown, published 
by The Macmillan Company, New York. 
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GROUP III —- GAMES 


Highly organized. Choose 2. Maximum = 20 points. 


Ponts BASKET BALL BASEBALL SOCCER Hockey 
2 10 practices* | 10 practices* | 10 practices* | 10 practices* 
5 10 practices 10 practices Io practices 10 practices 
and 1 game** | and 1 game** | and 1 game** | and 1 game** 
10 I5 practices I5 practices 15 practices 15 practices 


and 2 games***| and 2 games***} and 2 games***| and 2 games*** 


Over period of not less than *5 weeks; **6 weeks; ***8 weeks. 
OR 


Less highly organized. Choose 4. 5 points each. Maximum = 20 points. 


(1) Long ball (3) Captain ball (5) Punch ball (7) Volley ball 
(2) End ball (4) Drive ball (6) Field ball (8) Cage ball 


Io practices required in each. Games may be counted as practices. 


GROUP IV — MISCELLANEOUS 
Maximum = 45 points. 


PoINTs WALKING! SWIMMING 2 TENNIS 
I 10 miles 20 yards t hr. a week 
for 1 month 
3 20 miles 60 yards 2 hrs. a week 
for 1 month 
6 30 miles 100 yards 2 hrs. a week 
for 2 months 
9 40 miles 200 yards 1 hr. a week 
for 3 months 
12 50 miles 300 yards 2 hrs. a week 
for 3 months 
Ee 60 miles 400 yards 3 hrs. a week 


for 3 months 


1 Average miles per month for 3 months. No walk of less than 1 mile to count. 
2 Use any stroke or strokes. 
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The use of tests similar to the ones already described helps in 
motivating the daily program because the child is in constant com- 
petition against others of his own grade, his own school, other 
schools of the same system, or against his own record. ‘There is 
danger that this competition may be carried too far with excessive 
nerve strain involved, but that will not be the case if the leader- 
ship is wise and if the teachers keep in mind all the time that fests 
are not objectives but only means toward their accomplishment. 

Scoring of health behavior, etc. — The testing of health behav- 
ior and accomplishment is a much more difficult procedure than 
that of testing motor or athletic skills. The vital aim in present- 
ing this phase of instruction is first to make health accomplish- 
ment seem a worth-while object of child interest and second 
to make the health habits required for this accomplishment so 
much a part of his daily behavior that they are almost automatic. 
Children are not interested in health in the abstract but when 
translated in terms of ability to run faster, jump higher, and 
throw farther it does make an appeal. That is why all health 
instruction should be so closely coérdinated with the physical 
activities program. When a 12-year-old boy sees an average 
record of 5 ft. 7 in. in broad-jump, 3 ft. 5 in. in high-jump, and 
47.3 ft. in baseball throw for boys with “ A ” posture as against 
an average of 5 ft. 1 in., 3 ft. 1 in., and 38.5 ft. respectively for the 
same events for boys with ‘‘ D ” posture, good posture stands 
out in a very different light.? , 

None of this work should be too formal. It can be accom- 
plished best by the capable classroom teacher with such extra 
assistance as the special instructor in physical education and the 
school nurse can give to help arouse and maintain interest. 
Records and scoring of health habits may help, zf accurate. A 
record on paper of tooth brushing is of no value unless it repre- 
sents facts. The National Anti-Tuberculosis League publishes 
such a score card in connection with its Modern Health Crusade. 
One of these cards is given in Figure 24. 


1 Statistics from report on “Athletic Accomplishment,” by R. O. Dunbar in the 
American Physical Education Review, April, 1926. 
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SCORE CARD 


Datty CHORES 


t Iwashed my hands before each meal 
to-day. 


2 I brushed my teeth thoroughly. 


| oo OO | | ———_— OO | | J | | 


3 I tried hard to keep fingers and 
pencils out of my mouth and nose. 


4 Icarried a clean handkerchief. 


5 I drank three glasses of water, but 
no tea nor coffee. 


6 I tried to eat only wholesome food, 
including vegetables and fruit. 


7 I drank slowly two glasses of milk. 


8 I went to toilet at regular time. 


9 I played outdoors or with windows 

open a half hour. 
a ae nen (SY (EN OY QE RTO QUUCEN (ORIN (NTIS NT (OUI UCN (ND 
to I was in bed eleven or more hours 


last night, windows open. 


ee ee ae SS ee ee ee 
— | —| —_——_—_ / —__/ _. 


is eee 


I believe that the accompanying record of health work has been correctly and honestly kept. 


1r I had a complete bath on each day 
of the week that is checked (x). 


Signature of Child Signed by Parent or other interested person 
WEIGHT RECORD 
What you should weigh...... Weight first week of this record...... Weight last week of this record. ... 


Fic. 24. 


The physical education department of Barnard College has 
worked out an interesting method of giving the entering student 
a summary of her health accomplishment by scoring the various 
items on the medical and physical examination plus certain 
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motor ability tests. The sum total gives a kind of physical quo- 
tient which the student is encouraged by her subsequent work 
in the gymnasium, on the athletic field, and by her daily health 
program, to raise to a higher level. The items include a very 
complete list of the factors that go to make up the total of 
an individual’s health. More statistics and experimenting are 
needed to make sure that the system of scoring is correct. But 
even though the point value of some of the items may be ques- 
tioned, the scheme has excellent value in arousing the student’s 
interest to excel her own record and so raise her standard of 
health efficiency. ‘Table 35 shows the score card used. ‘The key 
to the scoring may be found in Education through Physical Edu- 
cation, by Agnes Wayman. 


TABLE 35.— PHYSICAL EFFICIENCY SCORE (BARNARD COLLEGE) 


Maximum Medical Score 150 — Normal 130 Maximum Motor Ability Score 75 — Normal 32 
Maximum Anthropometric Score 40— Normal 18 Maximum Total Score 265 — Normal 180 


DATES DATES 
MepIcaL ScoRE ANTHROPOMETRIC SCORE 
In Pornts In Pornts 

Ht. wt. age ratio Lung capacity Te eh 
Hemoglobin Chest expansion aaa CME es i Le 
Heart oth rib expansion ree wel TA 
Lungs Grip — right hand eet ered ee 
Eyes : : Pere ee ee 
Teeth Total (2) ee ee ee 
Nose and Throat - Moror Apriiry SCORE 
Ears In Pornts 
Glands Running high jump Na Pit el Pi 
Menses Basket-ball throw le! Newtek 
Bowels . 25-yd. dash Slide ic Ja Mids aA 
Posture Buck ere) Theta eee 
Feet Boom ee eet ee Pee 
Hygiene of body _ Ropes Meee Pe a al ta 

Incl. hair and nails Tumbling ook oe ot Cee 
Skin — condition of Gymnastics * ties See tee 

Total (1) Total (3) 


Grandtotal=z+2+3| | | | 
-_ Q. 
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There is one phase of health accomplishment where the use of 
a product scale is effective. One of the most difficult habits of 
childhood to acquire is the habit of good standing posture. Chil- 
dren can be interested by the use of the Bancroft line test and by 
the use of the charts issued by the American Posture League and 
the United States Children’s Bureau. But a method still more 
effective is the use of individual photographs and the grading of 
them by a product scale made from those photographs. Various 
schemes for poster tracing have been in use, but the photographic 
method is much more effective because it eliminates all errors 
in tracing which were inevitable with even the most skilled 
operator. There is no misunderstanding or disputing an actual 
photograph. It gives an exact diagnosis of where the trouble 
lies. The trained teacher should then be able to prescribe the 
remedy. If the Fradd-Robey-French outfit is used, neither the 
cost nor the time are prohibitive in a well-organized school system. 

The graphs in Figure 25 show the results of the use of such a 
product scale. The entering class at the College of Practical 
Arts and Letters, Boston University, was photographed in Octo- 
ber and a product scale made with four divisions — excellent, 
good, fair, and poor — with six subdivisions under each of these, 
selecting pictures to represent the tall, medium, and short in 
height and the stout, medium, and slender in weight. Each 
student’s photograph was graded by this scale. Their photo- 
graphs were taken again in May. Borderline cases between 
excellent and good were graded very good and a few needed to be 
graded very poor. The difference in the total number of cases 
was caused by the difference in the class enrollment between 
October and May. The graphs show a decided class gain. 
Though the medium for May is still in the ““F”’ class, the middle 
so% of the class has moved quite a bit to the right or ‘excellent 
side. One of the most helpful things about this method is the 
fact that each student has an excellent model of his sa type to 
look at and not the figure of the mythical “ average.” 

Tests of organic efficiency. — Efforts to test organic power have 
been varied and interesting. In his course in the summer session 
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at Wellesley College in 1922, Dr. E. C. Howe gave a summary 

of some 25 tests which were in use or in process of laboratory 

construction. These vary and are “ good, bad or indifferent,” 

depending on how much the person giving the test attempts to 
October, 1925 


VP.) Ps. Fs G. V.G..E: V.Po P. fF. Gs VG) E 


Fic. 25. — Showing posture scores for the Freshman class, College of Practical Arts and 
Letters, Boston University, October and May, 1925-26. 


prove. . Dr. Howe also gives a summary of additional research 
done in connection with some of these in the American Physical 
Education Review for December, 1924. This report includes 
a description of the following. 


1. Target test (Wellesley laboratory) 
2. Ataxiameter test (Miles) 
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3. Sargent test (Sargent) 
4. Total strength test (grip, legs, back, pectorals, and shoulder retrac- 
tors.) 
5. Martin strength test (Martin) 
6. Tension-time of grip test (Ryan and Agnew-modified) 
7. Cardiovascular (Schneider) 
8. Balance test (Wellesley laboratory) 
9. Pursuit pendulum test (Miles) 
10. “Stairs” test (general endurance) (Wellesley laboratory) 
11. General motor efficiency test (Halsey and Brown) 


Many of these tests require complicated apparatus to adminis- 
ter them and much skill on the part of the operator. Some are 
interesting as laboratory experiments, and may lead to some- 
thing very worth while but are in themselves too difficult to give 
to be feasible for general school use. 

One of the simplest is the “Sargent test” worked out by 
D. A. Sargent. Briefly described it is this. The individual 
stands under a device for measuring the height of his jump from 
a toe-knee-bend standing position with arms extended forward. 
Effort is made by means of a spring from the feet and a swing 
of the arms to jump to the maximum height. An index is com- 
puted by multiplying the student’s weight in pounds by his. 
jump in inches and dividing by his height in inches. 


“ay ceil 
H 


What does this show? It aims to show ability to project one’s 
weight in the air against gravity. There must be a certain degree 
of speed, and back of this strength and rapidity, there must be the 
organic power that releases this energy. There is still research 
going on under the direction of Sargent’s son at the Sargent 
Normal School of Physical Education to get a more satisfactory 
index and norms for trained and untrained individuals. 
Information tests in sports and health. — Purely informational 
tests in sports and hygiene are of little value except as checks 
as to whether the pupils have the necessary information to play 
well the game tested or have the fundamental knowledge of 


I 
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hygiene that is necessary to have an intelligent understanding 
of how-health may be obtained.. _Knowing how to play baseball 
is of no value if you don’t play the game. Being able to play 
is of more value than ability to quote the rule book, but a thor- 
ough understanding of the rules can be used as a basis from which 
to develop better individual form, better teamwork, and, con- 
sequently, better success in the game itself. In the same way, 
health information must be lived to have any real value. How- 
ever, there will be a keener interest in the formation of health 
habits if there is an adequate knowledge of the effect of sound 
and unsound habits on the body. 

These tests should be of the informal type and can be worked 
out best by the teacher in charge to reinforce and check up her 
own teaching methods. The following sample questions illus- 
trate this type of test: 


SAMPLE I FROM PRESSEY’S TEST OF INFORMATION ON SPORTS AND 
AMUSEMENTS 


DIRECTIONS: Below are some questions. Each question is followed 
by five answers. Only one of these five answers is right. You are to find 
the correct answer and underline it. Work as rapidly as you can, but do 
not guess Carelessly. 


t. When is the server ahead? After winning a point from 15-30. After 
losing a point from 40-30. After winning a point from love-30. After 
losing a point from 4o-love. After winning a point from add out. 

2. When both served balls go into the net what is the play called? Game. 
Add out. Foot fault. Net ball. Doubles. 

3." Which score means deuce sets? 6-0. 6-6. 1-1. .6-3, 7-5. 

4. When is a foot fault made? Inlobbing. Inreceiving. Inserving. In 

“> smashing. In volleying. 

5. What isalob? A high ball. Aut. A low, swift ball. An overhead 
smash, A lawford. 
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SAMPLE Il FROM A SECOND SEMESTER QuIZ— COLLEGE OF PRACTICAL 
Arts AND LETTERS, BosTON UNIVERSITY 


PART II 


(Basket Ball) 


Fill in the number that corresponds with the correct answer. 


One “free throw” = 1 Guarded shot by opponent 
Two ‘“‘free throws” = 2 from out of bounds = 3 
Sample 

The penalty for passing the ball to another player when making a “‘free 
irerorite Bh. Sree TR PED es Bopha teres ep tor aa T) 
1. The penalty for running with the ball........---.--+++esees =/(+). 
2. The penalty for overguarding a forward in the act of throwing for 

eG ee ae © dee Say pens ren ieee eaten tay erat Sep tee ees Tr i Eek 

3. The penalty for pushing an opponent.........---+-s+ereerees sti(s') 
4. The penalty for causing the ball to go out OP DOUNCSY (cnt =-(") 
5. The penalty for an illegal juggle... .....-- +++ seer eee ee eeee =.(°) 


SampLE III rrom A MIpYEAR EXAMINATION IN HYGIENE (1926) 
WELLESLEY COLLEGE 


II A — Write RIGHT or WRONG after the following statements. 

t. Most digestion and absorption takes place in the small intestine. 

2. Proteins are our best source of heat and energy, and the excess is 
stored in the body. 

3. Ten or fifteen per cent of our calories should be provided by 
proteins. More protein calories can be broken up but will not 
be used by the body. 

4. The best sources of mineral salts are milk, eggs, whole grain 
cereals, vegetables, and fruits. 

s. Vitamine C is stored in the body. 


SAMPLE IV FROM THE GATES-STRANG HEALTH KNOWLEDGE TEST 


1. The same towel can always be used safely by 
echatie seen only one person. 
wy ete many persons. 
ieee tes ( the whole family. 
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2. It will help you to keep well in mind and body, if you think 
SAP SAr e? People do not like me very well. 
Sires: I never can do the things I try to do. 
SSeS, I never get a chance to do what I want to do. 
seve: I guess I must be sick most of the time. 
a oe I feel well and happy. 
3. At average market prices, a housekeeper gets more body building 
food for her money when she buys 


BS abe ss milk eope e+ a tleant 
Tedboske oysters cacews. apples 
Suite tin chicken 


Medical examinations. — Although very different from any 
of the groups of tests already discussed in this chapter, medical 
examinations play a very important part in the physical educa- 
tion program. Little time need be given here to their discussion, 
not because they are not important, but because their very gen- 
eral use has made them familiar to nearly everyone in the teach- 
ing profession. They serve a double purpose. They help to 
give a diagnosis of the child’s needs and they also serve as a check 
up on the value of the program as it has been administered to the 
child. Such an examination includes a thorough inspection by a 
competent physician of nose and throat, eyes, ears, heart, lungs, 
posture, nutrition, history of serious disease, inheritance, etc. 
This must have conscientious follow-up work by teacher or nurse 
if itis to count. In school systems where both examination and 
follow-up work are adequate the beneficial results are reflected in 
the whole school program. 

Rating plans. — The last type of test to be considered in this 
chapter is that whereby the school system may test itself to find 
out if it has its program and equipment assembled and adminis- 
tered so as to make possible the accomplishment of the objec- 
tives of that program. Physical activities must have the right 
leadership and there must be efficient organization so that each 
child gets his share of the time, supervision, and use of equipment, 
if the desired results are to be expected. There is one such rating 
plan published by the Women’s Division of the National Amateur 
Athletic Federation and another published by the United States 
Bureau of Education. Pages 311-312 show a part of the latter. 


DEPARTMENT OF THE INTERIOR 
Bureau of Education 


SCORE CARD 
Rating of School Health Service 
CHOON a. sake Aen Seen CUES TN Foe tae Dales a opin cata sil eee 
HR EDOLIGG Vira ta k Faas mk lctetia OO eee sees 


2. Has the school a gymnasium or playroom 50 feet by 70 
CCE CAM, Cee RN) Ok Mae ecco Fer hey Sa uci OY ota at 


3. Does each child get at least twenty minutes a day of super- 
vised outdoor exercise when weather permits? Same amount of 


6. Does every girl (above the third grade) in the school know 
Die TOG Ce Maen Re rs or ee PO ec bode wie nite ors 


7. Does every boy (above the fourth grade) play some team 
Saeed at Ee Pe) ae ale Se rele OMT te Pia! Ny cee SD Negra IE ee ne 
Su lseevery. child markediin posture? 4.600 feh.wl®. ove) 

9. Has the school a health club or health league or health 
CEUSHCLCE SIUM RnnnE Caan: (Rie ie, et eA eee aa oS ka a ae 
10. Is each child given a medical examination by a doctor once 


11. Does each child get at least 15 minutes each day in health 
Cty hie [a 1p lee ay 20 Ree ore Aine ie aa ig Mee bce ne wid ot a ape nem Pony 


12. Is the health work in each grade correlated with the other 


13. Isa monthly height and weight record kept for each child 
SPRUE SCHIOI (a, Sot Marg SP arial). st al ales Agtoiery As Vomdtuls (<u WS e 
PA Pere heres SCHOOMAINTSE ey dis He ols we eae RRBs ahs 
15. Are all the children who need it receiving the care neces- 
sary to correct any physical defect found by the medical inspec- 
COU ie en RES hie ys eee: Sea tdtgatimy go kin Uiiewy AR A S S 8 
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Scoring Answers 


No, Ho intention of doingsola, J. gestae ee. x, fe) 
No, promise 10°da5 4. Sa 5u5¢ 0 ug ee eee ees 15 
Yes, bat irrecularly done= ts: 25-4 ee 20 
NES AWE ioe ic i ee eee 50 
ERY COO cits 5 "6 ted os Dural ee ee ae eet ee 75 
eS SORCOUER US le. Peek oe le ene ts PEG 100 
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TESTS OF INTELLIGENCE AND THEIR USES 
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CHAPTER XV 
THE MEASUREMENT OF MENTALITY 


Meaning of mentality.— Any attempt to give a complete 
analysis of what is meant by mentality would lead to the discus- 
sion of points about which there is considerable controversy and 
doubt among psychologists. For the purpose of this study it is 
considered sufficient to give only a statement which will serve as 
a working principle for the use of tests by the classroom teacher. 

Mentality may be defined as the inborn capacity for acquiring 
intelligence. Intelligence, as commonly understood, represents 
the extent to which an individual can adjust himself to his envi- 
ronment. <A person of low intelligence will often, in familiar situa- 
tions, act as successfully as an individual of high intelligence, but 
in a new or more difficult situation the latter individual may 
conduct himself so that a desired end will be achieved, while the 
former individual will fail completely. The intelligence of an 
individual is conditioned on two factors: first, his mentality 
and, second, his environment. An appropriate environment is 
necessary in order that an individual may acquire intelligence 
commensurate with his mentality. 


General intelligence, or mentality, then, is to be understood as a native 
endowment which makes it possible for the individual to become more or 
less intelligent on the basis of this endowment. If a child is “born long” 
in general intelligence, then he may, under proper conditions, achieve high 
intelligence in his knowledge of, and contact with, the world and his fellows ; 
if he is ‘born short”’ in general intelligence, then, no matter how fortunate 
his surroundings, he will be doomed to acquire in contact with his environ- 
ment only a modicum of knowledge and skill. 


1 Colvin, Stephen S., “Principles Underlying the Construction and Use of 
Intelligence Tests,” Twenty-first Yearbook of the National Society for the Study of 
Education. 
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From the teacher’s standpoint, mentality may be regarded 
‘as the ability to learn, and is measured by the extent to which 
learning has taken place or may take place.” ! The teacher, in 
measuring an individual’s mentality, uses tests which determine 
“the extent to which learning has taken place or may take 
place ;” or the amount of the individual’s intelligence. This 
assumes that intelligence is a reliable measure of mentality. 

How mental tests measure. — Since it is fundamental for the 
school to know each individual’s capacity to learn, mental tests 
aim specifically at a statement of the quantitative amount of 
mental development. In the accomplishment of this purpose 
through mental tests there are involved three important factors: 

First: Mental tests include tasks or problems which can be 
solved through the exercise of the reasoning powers as developed 
through natural surroundings.’ | 

Second: The accomplishment of each individual in the specific 
tasks or problems is interpreted by comparison with a norm which 
represents the average accomplishment of large numbers of 
normal individuals of different ages on those same tasks or prob- 
lems. | 

Third: The amount of “learning which has taken place or 
may take place ” due to this inborn capacity to learn is expressed 
in terms of quantitative amounts. 

By means of such tasks and problems, the solution of which 
does not require special training, each individual mind is made 
to reveal itself through performances which are compared with 
the performance of normal individuals of the same age and 
expressed in terms of quantitative measures. The teacher often 
complains that pupils of approximately the same age cannot 
perform the same task with an equal degree of success. In a 
measure the teacher is vaguely recognizing the differences in the 
mental development of such pupils. The test, through careful 


1 Buckingham, Journal of Educational Psychology, Vol. XII, No. 5, p. 273. 

? A recent study by Dr. F. L. Goodenough on the Measurement of Intelligence by 
Drawings is based on the relationship between concept development in small 
children as shown in drawing, and intelligence. A description of the test con- 
structed for this purpose will be found in Chapter VIII. 
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standardization, has become a much more accurate measure for 
the accomplishment of this task. 

The criticism is often made that an individual’s inborn capacity 
cannot be measured. In answer to this criticism, it should be 
said that this capacity cannot be measured directly. It is meas- 
ured indirectly, however, by determining the amount of an 
individual’s intelligence which represents the extent to which 
this inborn capacity has developed. This is comparable to the 
measurement of the temperature through the indirect method of 
the measurement of a column of mercury. 

Measures used in mental tests. — In expressing the amount 
of an individual’s ability to learn, two important methods are 
used. ‘The first gives the amount of mental development due to 
an inborn capacity to learn; the second involves the ratio be- 
tween the mental development and the chronological age of the 
individual. 

The first method gives the mental development of the indi- 
vidual, expressed in terms of a mental age, which represents the 
number of years the individual has grown mentally. This meas- 
ure can be made clear by reference to an individual case. If a 
child has a mental age of twelve years, it means that his mental 
development has reached the mental development of normal 
children twelve years of age. It may be, however, that this 
individual is fourteen years of age chronologically, in which case 
his mental age would be two years below his chronological age ; 
or he may be ten years of age chronologically, in which event his 
mental age would be two years ahead of his chronological age. 
The important consideration is the mental development and, 
therefore, the amount of mental ability or capacity to solve prob- 
lems and make adjustments to new situations. 

The second method gives the ratio between the mental age and 
the chronological age, and is called the intelligence quotient 
(I.Q.). This ratio is obtained by dividing the mental age of an 
individual by his chronological age. The method can be made 
clear by reference to an individual case. In determining the 
intelligence quotient of an individual who is twelve years, six 
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months old chronologically and who has a mental age of ten 
years six months, the following formula can be used : 
Mental Age (M.A.) 
Chronological Age (C.A.) 
By reducing both ages to months and substituting, the following 


result is attained : 
126 months 


= Intelligence Quotient (I.Q.). 


= .84 or 84% or 84 Intelligence Quotient. The 
150 months 


term 84 I.Q. is the form universally used. The intelligence 
quotient represents a percentage and is written without the 
decimal or the percentage sign. This individual would be only 
84% as old mentally as he is chronologically. 

Interpretation of measures used. — The mental age of a pupil 
is, therefore, to be interpreted as the extent of his mental devel- 
opment in‘terms of the mental development of average pupils 
of the same chronological age. When the term mental age is 
used it is understood to represent, unless otherwise specified, the 
amount of an individual’s mental development as determined by 
the Stanford Revision of the Binet-Simon Tests. This measure 
of mental development does not at present extend with any degree 
of accuracy beyond the age of sixteen. Many psychologists 
think that individuals reach their mental maturity at this age,? 
just as at a certain age they reach their physical maturity, and 
that after this period growth consists in acquiring new informa- 
tion and new skills which are intimately related to the individual’s 
environment although conditioned by mental capacity. 

The intelligence quotient represents the percentage which the 
mental age or mental development of an individual is of his 
chronological age. This measure, unless otherwise specified, is 
based on the mental age as determined by the Stanford Revision 
of the Binet-Simon Tests. An individual with an intelligence 
quotient of seventy-five per cent would have developed mentally 


1 While this age limit has never been adequately established, due to the fact that 
the scales have not been used widely enough among individuals of all ages, it is 
the figure that is widely used in the interpretation of scores on mental tests. 
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only three-fourths as far as the average individual of his age 
has developed, while an individual with an intelligence quotient 
of one hundred twenty-five would have developed mentally 
one-fourth beyond the degree of development of an average 
individual of his age; and an individual with an intelligence quo- 
tient of one hundred would be one who has developed normally 
according to his chronological age.. Evidence is available to 
show that the distribution of the intelligence quotient among 
pupils is approximately as follows: 


LOvbelow yo. . 1% 


Ee FORT. 8 bred 5 
LOZSO-604"0.. 14% 
LQ..90-9090 «..« | 36% 


POLOO=160 =n 300g 
EO, 210-116). TA%G 
LOniteo-ten Vist 
I.Q. over 129. . 1% 

This intelligence quotient is, therefore, a measure of an individ- 
ual’s brightness or dullness. The individual whose intelligence 
quotient is one hundred would represent a mental development 
that is average or normal intelligence; the individual who has 
an intelligence quotient below one hundred would represent a 
mental development that is less than average or normal intelli- 
gence and, therefore, less bright than average intelligence; while 
the individual whose intelligence quotient is above one hundred 
would represent a mental development that is above average or 
normal intelligence and is, therefore, brighter than the average 
of his age. 

Pupils are sometimes classified according to the amount which 
their intelligence quotients fall below or exceed an intelligence 
quotient of approximately one hundred. Terman ! suggests the 
following classification : 


1.Q. CLASSIFICATION 
Above 140. . . . . . “Near genius” or genius 
I20-140 .. . . . . Very superior intelligence 
IIO-I20 . .. . . . Superior intelligence 


1 Terman, L. M., The Measurement of Intelligence, p. 79. 
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1.Q. _ CLASSIFICATION 
go-110 . . . . . « Normal or average intelligence 
80-90 . . . . « ~ « Dullness, rarely classified as feeble- 
minded 
7o-80 . . . . . . . Border line deficiency — some- 


times classifiable as dullness, 
sometimes as feeblemindedness 
Below 70... . . . Definite feeblemindedness 

There is considerable disagreement with this classification on 
the ground that individuals cannot be separated into classes 
according to mental levels. Facts show that there is a “ continu- 
ous gradation from one extreme to the other. The lower extreme 
is near zero and the upper extreme thus far found is about one 
hundred eighty.” It is further claimed that there are some 
individuals who, according to the mental tests most widely used, 
will have an intelligence quotient below seventy but who could 
not be classified as feebleminded when measured by other criteria, 
such as social efficiency, results on performance tests, etc. Such 
a classification may be advisable and necessary for the psychologi- 
cal laboratory where a complete study of the mental, physical, 
and social condition of the individual can be made. So far as 
the classroom teacher is concerned, however, it would seem that 
such a classification of pupils is inadvisable and unnecessary. 
Few school systems have workers with facilities for making this 
exhaustive examination. The primary purpose of mental tests 
for the teacher is to provide information which will help her to 
group together pupils of approximately the same mental develop- 
ment and to determine as far as possible the extent to which they 
will develop and the rate of such development. Teachers should 
avoid being too arbitrary in the classification of pupils according 
to the intelligence quotients alone. The intelligence quotient 
must always be interpreted in relation to such factors as the social 
and physical conditions of the individual, his school work, etc. 
It frequently happens that actual harm is done when teachers 
and others are not discriminating and judicious in the use of such 
terms as dullard, feebleminded, idiot, moron, etc. 

1 Woodworth, R. S., Study of Mental Life, p. 275. 
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The intelligence quotient. — ‘The measure first used in express- 
ing the amount of a pupil’s mental development was the mental 
age. This measure made it possible to group together pupils 
of the same mental development. For the practical purposes 
of classroom instruction this measure was inadequate because 
it was always necessary to refer it to the chronological age of the 
individual. The pupil ten years of age, with a mental age of 
eight years, could not be grouped to advantage with a pupil 
twelve years of age with a mental age of eight years. While these 
two pupils represent the same mental development, they fre- 
quently present entirely different problems, so far as future devel- 
opment is concerned, for the reason that they would, in all proba- 
bility, represent different interests — and the latter would have 
much lower mental power than the former.' Furthermore, a 
difference between the mental and chronological ages of an indi- 
vidual at a certain chronological age does not mean exactly the 
same difference at another chronological age, due to the fact that 
mental development may be affected by certain physiological 
factors. 

The intelligence quotient, coupled with the mental age, aims 
to give not only the mental development of a pupil, but also to 
predict the rate of his future development — whether it will be 
slow, normal, or rapid. It is claimed that the intelligence quo- 
tient of a pupil will remain practically constant until he has 
reached the state of mental maturity. This means that a pupil 
with a chronological age of ten years and a mental age of eight 
years, which gives an I.Q. of eighty, should be in the third grade, 
and that he will have practically the same I.Q. when he reaches 
the upper grades or the high school; and further, that he will be 
retarded practically twenty per cent in his school work in rela- 
tion to pupils with average intelligence. This prediction is made 
on the assumption that the I.Q. remains practically constant. 
If practice bears out this prediction, the I.Q. becomes tremen- 
dously important in the selection of materials for, and the ad- 
justment of, instruction to the needs of pupils. 

1 Jones, V. A., Effect of Age and Experiences on Tests of Intelligence, 1922. 
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It is not the function of this study to prove the constancy of 
the I.Q. The problem here is to give to the teacher a fair state- 
ment or interpretation of the I.Q. in the light of present evidence, 
so that it can be used in school practice without harm. ‘The 
teacher should keep in mind that the constancy of this measure 
is still a subject of controversy. Doll,’ in a discussion of the 
I.Q., comes to this conclusion: “... the I.Q. cannot be used 
as a certain means of predicting progress from year to year except 
for, at best, fifty per cent of the cases.” In defense of the L.Q., 
Dickinson? presents an exhaustive treatment, based on numerous 
investigations, in which the coefficient of correlation between 
test results and school progress as determined by subsequent 
school records is used. He summarizes his conclusions as fol- 
lows: 


First: . . . the I.Q. remains relatively constart; that is, if two tests are 
given to the same person at different times, the scores are approximately | 
the same, regardless of the age or intelligence of the subject or of the time 
elapsing between the two tests. 

Second: The I.Q., as determined by an individual test at school entrance, 
furnishes a valuable index of a child’s chances for success in school work. 
An I.Q. below ninety usually means retardation at the very beginning of a 
child’s school life, while an I.Q. of one hundred ten or above means at least 
normal advancement, with possibility of acceleration if provision for it is 
made. 


From the above quotations it will be evident to the teacher 
that the constancy of the I.Q. is still an unsettled question. 
Those interested in further study of this problem are referred to 
the authorities cited. The concrete evidence presented through 
investigations, as reported by Dickinson, seems to justify the 
following statement as a fair guide to teachers. First: in the 
classification of pupils, the I.Q. should always be used in connec- 
tion with a mental age. The I.Q. is an index of an individual’s 
future possibilities to learn while the mental age describes an 


1 Doll, E. A., ““New Thoughts about the Feebleminded,” Journal of Educational 
Research, June, 1923. 

2 Dickinson, V. E., Mental Tests and the Classroom Teacher, World Book Com- 
pany, New York, 1923, Chap. V. 
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existing stage of mental development. Knowledge of these 
two facts relative to an individual is essential for wise assignment 
to groups. Second: the I.Q. should be used as an index of the 
kind of instruction and the materials of instruction which will 
enable the teacher to meet more adequately the needs of pupils. 
A pupil ten years of age with an I.Q. of one hundred twenty will, 
as a rule, be able to work more independently and do a higher 
quality of work than another pupil ten years of age with an LQ. 
of eighty. The former can be given individual assignments in 
the form of investigations into new fields; the latter will require 
more individual instruction and possibly instruction closely 
related to concrete material. 

The classification of intelligence tests. — For classroom pur- 
poses, intelligence tests can be classified into two groups: First, 
the individual tests which enable the examiner to test only one 
individual at a time; second, group tests which enable the exam- 
iner to test at one time a large group of individuals. Each type 
of test has an important function in classroom work. One can- 
not supplant the other, but each acts as a supplement to the 
other. 


INDIVIDUAL TESTS 


Stanford Revision of the Binet-Simon Tests. — The individual 
test which has been used most widely in school work is what is 
now known as the Stanford Revision of the Binet-Simon Tests. 
These tests are a modification of the tests devised by Alfred Binet 
and Thomas Simon in France and first published in 1905. In 
1909 the original tests were published as a “ scale, with grading 
by years.” These tests, as originally designed by Binet and 
Simon, were prepared “ for the purpose of determining what 
pupils should be eliminated from the ordinary school and 
admitted into a special class.”” This movement was the result 
of the action of the French Minister of Public Instruction in 
naming, in October, 1904, a commission charged with the “ study 
of measures to be taken for insuring the benefits of instruction 
to defective children.”’ 


326 How to Measure 


In January, rgro, Dr. Henry H. Goddard of the Training 
School at Vineland, New Jersey, published the first abstract of 
the scale. In April, r911, Binet published his own latest revision 
of the scale which consisted of fifty-four tests, graded by years 
and arranged in difficulty from tests suitable to a child three years 
of age to those appropriate for the average adult. Binet died 
October 18, 1911, and, consequently, never succeeded in refining 
his scale to the extent to which it is refined at present. Much 
work has been done on the scale by the psychologists of America 
since Binet published it in r911. The work of Terman, known 
as the Stanford Revision of the Binet-Simon Tests, which was 
accomplished in 1915, should be noted for the reason that this 
form is used most widely in the measurement of intelligence 
to-day. ‘Terman increased the number of tests in the scale to a 
total of ninety and extended it so that the mentality measured 
by the scale ranges from the average three-year-old child to the 
superior adult. He also perfected the method of giving the test 
and scoring the results, and presented an extended study of the 
intelligence quotient. 

Nature of the test. — The Stanford Revision of the Binet-Simon 
Tests measures “‘ the higher and more complex mental processes.” 
They do not attempt to isolate the different parts of intelligence, 
such as sensation, memory, attention, and measure these parts. 
They aim to measure a whole, or a unit, or a function of the mind 
as manifested through its power to solve problems, to make new 
adjustments, to form judgments. ‘To this end, the tests repre- 
sent problems to be solved, distinctions to be detected, judg- 
ments to be formed. The following are typical : 


What must you do when you are sleepy? 

Give the meaning of chair, horse, etc. 

Repeat backwards 6528, 4937, 8629 

What ought you to say when someone asks your opinion about a person 
you don’t know very well? 


These problems or tasks have been given to thousands of individ- 
uals and their performances determined and standardized so that 
it is known what tasks will be performed by normal individuals 
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at each age from three to that of superior adults. Each age has 
approximately six tasks. 

How pupil performances are scored. —In order to make clear 
to the teacher how the mental age of an individual is determined, 
an actual record of an individual’s performance on the test is 
given. 


YEAR IX 


Cj}1. Date. (Allow error of 3 days inc, no error in a, b, or d.) 
a) Day of week Thurs., b) month Apr., c) day of month 3rd, 
d) year 1924 
2. Weights. (3, 6, 9, 12,15. Procedure not illustrated. 2 of 3 cor- 
rect.) 


OQ 
w&w 


Makes change. (2 of 3. No coins, paper, or pencil.) 

10-4 =6 fod © adh SMM) are” Na eo 

Repeats 4 digits backwards. (1 of 3. Read 1 per second.) 
Geo ale A-0-377 _G 8-6-2-9 C 

Three words. (2 of 3. Oral. 1 sentence or not over 2 codrdinate 
clauses. E. must not illustrate what a sentence is.) 

a) Boy, river, ball The boy is near the river playing ball 

b) Work, money, men The men work for money 

GR CREr Gr TLV Clas LAK Ce Pree naa fy Pon soe: SCT Ee 
Rhymes. (3 rhymes for each word. 1 minute for each part. 
Illustrate with hat, rat, cat. 2 of 3 correct.) 


OQ 
aw 


() 
wn 


OQ? 
on 


a) Day lay, may, say Time 5 Sec. 
b) Mill till, fill, will Time 2. Sec: 
c) Spring sing, ring Time 7 S€C. 


At. 1. Months. (15 seconds and r error in naming. 2 checks of 3 
correct.) 6 sec. 
Jan., Feb., Mch., Apr., May, June, July, Aug., Sept., Oct., Nov., 
Dec. 
C|Ar. 2. Stamps, gives total value. (2d trial if individual values are 
known.) C 


The above record gives the tasks for age nine and the responses 
to them of a pupil J. V. who is twelve years two months old chron- 
ologically. It will be noted that the pupil is given a correct scor- 
ing on each task for this year. The record of the responses of this 
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pupil to the tasks for age ten (which is not given here for lack of 
space) shows that he got correct scorings on only two of the six 
tasks given. The age of nine, therefore, becomes his basal year. 
The record also shows that he was able to answer correctly only 
one of the six tasks under age eleven, none in age twelve, and 
none in age thirteen. In general, each task answered correctly 
counts two points or two months. This pupil is, therefore, nine 
years plus four months for two correct answers in the ten year 
group, plus two months for one correct answer in the eleven year 
group, or nine years, six months old mentally. His intelligence 
quotient is his mental age, nine years six months, or one hundred 
fourteen months, divided by his chronological age, twelve years 
two months, or one hundred forty-six months, or seventy-eight. 

The teacher’s use of the Binet-Simon Tests. —It is not unusual 
to find teachers attempting to use the Binet-Simon tests when 
they have had little or no training in the understanding and use 
of them or in the interpretation of the results obtained from their 
use. This is a mistake. No person should attempt to apply 
these tests without a thorough study of the psychology under- 
lying them and the method of their construction, together with 
practice in their application under supervision, and in the inter- 
pretation of their results. Even after a course of intensive train- 
ing in a psychological laboratory, examiners have learned that 
for a long time their conclusions should be tentative. It is impor- 
tant, however, for all teachers to know of the existence of these 
tests, their purpose, when to refer pupils to a skilled examiner, 
and how to instruct pupils after they have been examined and 
classified by these tests. These individual tests should be 
applied when the results from group tests or school practice show 
wide deviation from accepted standards. 

Detroit Kindergarten Test.— The ‘Detroit Kindergarten 
Test is an individual test which can be given, as a rule, in seven 
to twelve minutes, although no time limit is fixed. Unlike the 
Stanford Revision of the Binet-Simon Tests, it can be given by 
the average teacher with a little practice and careful study of the 
directions. The manual of instructions and the method of scor- 
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ing are of such a simple nature that no teacher should have any 
trouble with them. No marking is required by the pupil. Al- 
though the test can be given to only one pupil at a time, it takes 
only a short time to examine a group of pupils. 

Nature. — The test is of necessity entirely non-verbal. The 
pupil shows the teacher what is to be done in answer to her ques- 
tions and she marks his answer as right or wrong. Every task 
required of the pupil is indicated by pictures of objects with 
which children are, in general, familiar. In this way the tests 
make a universal appeal to the pupils. The test has a further 
advantage in the fact that it is planned for a limited field of appli- 
cation. Since the young child in the kindergarten has not 
learned the mastery of the tools of knowledge and has not mas- 
tered a body of organized knowledge, the problem of measuring 
his achievement is peculiarly difficult. For this reason, the 
practice of designating certain ages as kindergarten ages, after 
which time pupils are advanced to the grades, has become very 
general. Individual differences in the rate and amount of men- 
tal development among kindergarten pupils is a well-recognized 
fact. The mental test, therefore, becomes a very necessary 
instrument to the teacher in the formation of groups in the kin- 
dergarten and also as a basis for promotion. Every kindergar- 
ten teacher should be familiar with this test and should use it for 
purposes of classification and promotion. 

Standards. — The score is given in points. The maximum 
number of points is thirty. On the basis of the number of points, 
kindergarten pupils can be classified into groups which will pro- 
gress at different rates. A hard and fast rule should not be fol- 
lowed in the interpretation of the scores. They should be used 
as a starting-point for close observation and study of the pupils 
by the teacher. If the teacher puts the right interpretation on 
her results, they will be of great assistance to her in making the 
work of the kindergarten more systematic and effective. 


Nore: Acknowledgment is made of helpful criticisms and suggestions from 
Miss Helen Foss Weeks, Associate Professor of Education, College of William and 
Mary, on this chapter and Chapter XVI. 
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CHAPTER XVI 
THE MEASUREMENT OF MENTALITY 


GRouP TESTS 


Prior to the World War the only mental tests which were 
widely used in school practice were the Binet-Simon tests. These 
tests were used primarily to eliminate pupils from regular classes 
where they were not making progress, and to classify such pupils 
in special classes where different instruction materials were used 
and more individual instruction given. On account of the fact 
that an examiner could examine only one pupil at a time, and 
that the test took from thirty to sixty minutes, progress in the 
use of these tests for the classification of all pupils in a school 
system was slow. During the World War a committee from the 
American Psychological Association formulated a series of stand- 
ardized tests which were used among the army recruits for the 
purpose of classifying them for the different branches of the 
service. These tests were so devised that a single examiner could 
test a large group of individuals at one time. The tests were so 
successful that they were finally adopted by the War Department 
for universal use. Approximately 1,700,000 army recruits were 
examined with these tests. | 

The success of these tests in the army for classifying recruits 
served as a great stimulus for the construction and use of tests 
in the public schools by means of which large groups of pupils 
could be examined at one time for the purpose of classification. 
As evidence of the interest in and need for such tests, the Gen- 
eral Education Board, in March, 1919, granted to the National 
Research Council the sum of $25,000 “‘ to be used for the prep- 
aration of methods of measuring the intelligence of children.” 
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The results of the efforts of this committee were the National 
Intelligence Tests which will be described later. 

The purpose and nature of the group test. — The group test 
of mental ability is intended to measure the mental development 
of individuals in groups instead of a single individual at a time. 
The group test usually includes from eight to twelve single 
tests, and each single test includes a series of problems or tasks. 
Consequently, a group test is made up of a variety of problems 
in sufficient number and with sufficient range in difficulty to 
measure the highest and lowest amount of mentality represented 
in a specified group of individuals. There are mental tests 
which are adapted to use in the kindergarten and primary grades, 
others to the grammar grades, others to the high schools, and still 
others to the colleges. 


TESTS FOR SECONDARY SCHOOLS (GRADES SEVEN TO 
TWELVE) 


A study of secondary education in America to-day will reveal 
two important tendencies when compared with secondary edu- 
cation twenty or thirty years ago. These two tendencies are 
represented, first, by a very rapid increase in the enrollment, 
occasioned by the admission of students from all groups in society 
and, second, by an expansion of the curriculum to meet the vary- 
ing needs of these groups. 


[Since 1890] the number of pupils attending secondary schools (public 
and private) has increased from four and seven-tenths to more than eighteen 
pupils per thousand of the total population, attendance at the private second- 
ary schools has remained almost constant at one and five-tenths pupils 
per thousand of the total population, while attendance at the public second- 
ary school has increased from three and two-tenths to sixteen or seventeen 
pupils per thousand of the total population. 


An analysis of the curricula in the secondary schools of America 
will reveal a wide variety of subjects. Possibly no other school 


1 Inglis, Alexander, ‘The High School in Evolution,” New Republic, November 7, 
1923. 
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will represent such expansion in courses as characterizes the 
secondary school. 

These two tendencies place the secondary school of to-day in 
strong contrast with the secondary school of colonial days, in 
which the curriculum was made up almost exclusively of the 
classics and the enrollment included a selected group of students 
representing only a small percentage of the total school population 
who were preparing for the professions. 

This situation in the secondary schools of America makes 
imperative a more scientific program than heretofore, if all pupils 
of secondary school age are to be trained, without waste, for 
positions of usefulness. In the administration of a program for 
the training of this vast army of workers the mental test is rapidly 
finding a permanent place of great usefulness. The tests which 
are discussed in this section are pene used with marked success 
in high schools. 

The Terman Group Test of Mental Ability. — On account of 
its simplicity, this test represents a type of the most serviceable 
mental tests now available for use in secondary schools. It is 
intended for use in grades seven to twelve. It is issued in two 
forms, Form A and Form B. Each form contains ten tests with 
a total of one hundred eighty-five questions or problems in each 
form. The results of either form are sufficient as a tentative 
basis for classification. When two or more tests are given within 
a year, the two forms may be used alternately. Either form can 
be given within a period of thirty-five minutes. The answers to 
the questions in the different tests can be indicated by checking, 
which obviates the element of error through writing. A score 
key makes the work of scoring the tests of such a simple nature 
that it can be done by clerical assistants. The simplicity of the 
mechanics of the tests and the definiteness of the instructions for 
giving them make it possible for any teacher with a small amount 
of study of the instructions to give the tests with accuracy and 
profit. 

Nature. — These tests, according to the author, “measure pri- 
marily the ability to think in abstract terms.”’ Among the differ- 
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ent factors involved should be mentioned recognition of distinc- 
tions and differences, memory, and the formation of judgments. 
The tasks in each test have been scientifically selected and 
arranged from a large mass of material, which makes them 
reliable and effective. These tests will be serviceable to teachers 
and principals in the promotion of pupils from the elementary 
schools to the junior high school, for the classification of pupils 
into groups, and the selection of courses as pupils pass through 
the junior and senior high school. 

Standards. — Grade norms, based on results from an exami- 
nation of approximately forty thousand children, are provided. 
Practically all of the children on whose scores norms are based 
are from California and the Middle West. ‘They do not represent, 
therefore, norms for the United States as a whole. Such norms, 
in the judgment of the author, will possibly vary slightly from 
the norms given. In addition to the median score, or the norm 
for grades seven to twelve, the author has provided a statement of 
the percentage of scores which fall below, equal, or exceed the 
median. These percentile scores make possible a closer compari- 
son of results from a particular school with the standards than if 
the median alone were given. 

Mental age equivalents in terms of the standard Binet mental 
ages are provided for scores from one hundred fifteen to two 
hundred ten. These equivalents are based on three hundred six 
scores and are, therefore, only tentative. As the scores for these 
mental age equivalents are increased, this information will be 
exceedingly valuable for classification purposes. From these 
mental ages it will be possible to secure the intelligence quotients 
and also the accomplishment quotients, when achievement tests 
are given. 

Otis Group Intelligence Scale, Advanced Examinations. — 
This scale appears in two divisions, a primary examination and 
an advanced examination. The primary examination is intended 
for grades one to four; the advanced examination is designed for 
grades five to twelve. The advanced examination, which will be 
described and recommended for high school use, appears in two 
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forms, Form A and Form B, which are approximately of the same 
degree of difficulty. Each form is made up of ten tests, appearing 
in booklet form. The results from either form are satisfactory 
as a tentative basis for classification. When two or more tests 
are given within a year the two forms may be used alternately. 
In giving the tests, sixty minutes should be allowed. The 
answers to the different problems under each test can, for the 
most part, be given by checking or underlining. Where writing 
is required the amount is reduced toa minimum. The score key, 
provided in the form of stencils, makes the scoring of the tests a 
routine which can be done by clerical assistants. The simplicity 
and completeness of the instructions as given in the manual make 
it possible for any skilled teacher to give and score the tests 
without difficulty. 

Nature.—In measuring the amount of the individual’s mental 
development, the tests determine the extent of the individual’s 
ability to follow directions, to organize, to detect similarities or 
differences, to retain facts, to interpret statements, and to reason 
through quantitative measures. The test is possibly one of the 
most difficult and exhaustive mental tests available for high 
school purposes. Although no mental test has been devised 
which is entirely free from the influence of special training in the 
individual’s environment, it is at least as free from such influences 
as any other group mental test. The test will be found useful 
to teachers for the classification and promotion of pupils in grades 
five to twelve inclusive. 

Scores. —'The Otis Group eee Scale is particularly 
useful on account of the adequate data provided as a basis for 
the interpretation of results. These data are organized to express 
results in terms of an age norm, the mental age, an index of 
brightness, and the percentile rank. The age norms make it pos- 
sible for the score of each individual to be compared with a stand- 
ard score for his age, and also make it possible to obtain the 
intelligence quotient. The test also gives information from which 
the brightness of a pupil may be obtained through an index of 
brightness. This figure, together with the rank of the individual 
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in the group as determined on a percentile basis, is exceedingly 
valuable as a basis for the classification of pupils. These measures 
are clearly defined in the manual. They become more valuable 
when consideration is taken of the fact that they are based on 
over eleven thousand scores which have been scientifically and 
accurately treated. Binet mental age equivalents are provided 
for each score from twenty to two hundred. 

Army Group Examination, Alpha. — The Army Group Exami- 
nation, Alpha, was devised by the psychological committee of the 
National Research Council. It was prepared to test army 
recruits who had the ability to read, for the purpose of classifying 
them into the different branches of the service. Later it was 
given to over six thousand pupils for the purpose of securing 
standards for classifying pupils in the elementary and high schools 
and also in colleges. The test appears in five different forms, 
Forms 5, 6, 7, 8, 9, which can be used at different times to avoid 
the effect of practice or memory. Although it may be given as 
low as the fourth grade (and for a few pupils in the third grade) 
it has been used most widely, and the results found most satis- 
factory, in the high school. The examination is made up of eight 
tests with a series of tasks or problems in each test. The test 
can be given in a period of forty minutes. Score keys in the 
form of stencils are provided, which make the scoring a simple 
matter, so that it can be done by clerical assistants. The manual 
of instructions and the mechanics of the test are sufficiently 
simple so that any skilled teacher can with a little study qualify 
herself to give the tests with satisfactory results. 

Nature. — The tests are planned to measure mental develop- 
ment through the ability to understand, to carry out instructions, 
to organize disarranged words to make complete meaning, to 
observe and detect differences and similarities, to retain and to 
interpret information learned through common experience. Inas- 
much as the test was devised for adults it is possibly not unfair to 
say that the content of the tests represents the experience of the 
adult more than the experience of the growing child. Teachers 
frequently criticize the test for this reason. The test does not 
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represent as wide a range of subjects as some other group tests for 
high schools. Contrary to the expectation of a great many, it 
has continued to be widely used. In all probability it will con- 
tinue to be used for some time to come. The coefficient of corre- 
lation between this test and Binet-Simon scores is .658. This 
fact would indicate that this group test is a useful substitute for 
the individual test for general purposes. It furnishes reliable 
data which will serve as a partial basis for the classification of 
pupils into groups and also oe direction of pupils in the selection 
of their courses. 

Scores. — Standards for these tests are supplied in the form of 
grade norms, letter classification by grades, and mental ages. 
The letter classification used among the army recruits was as 
follows : 


LETTER RATING PERCENTILE ALPHA SCORES 
VV ge owe. th a steed Oras 100 135-212 
gL al ee eee a See ae 96 104-134 
Cra oy Sa etna ack er 87 75-104 
ae 70 45-74 
PREM ee ee ks 45 25-44 
toh tS es ee wale eee 25 15-24 
Wisetalisa Sar ees IO O-I4 


Using these letter grades for the classification of the grade 
standards of approximately ten thousand cases in the grades and 
high schools, the standards tabulated at the top of page 338 
were obtained. 

The standards for the high school grades in the table were 
obtained from 5520 cases in schools scattered largely in the west. 
The large number of cases used for the determination of these 
scores makes them valuable for comparison purposes. The men- 
tal age equivalents for the different scores have also been deter- 
mined so that the mental ages of individuals can be determined 
without any difficulty. 
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MEDIAN SCORE BY GRADES AND THE PER CENT OF THE TOTAL NUMBER OF 
CASES BY LETTER GRADES IN EACH GRADE OF SCHOOL 


Dz D Cc Cc Cr B A | MEDIAN 
Seniors — 12th grade . os jbeetbded 4.) 23.444.) 20.) 120 
Juniors — 11th grade . re a oe ay 41,30 | .40 5) 88 117 
Sophomores — roth grade} .. tp be Gl 34° Ae | 87 III 
Freshmen — oth aa ; Ly a Tse Tae} ae 8 97 
8th grade . . fiK SHAE De 4 | 30 | 44 | I9 3 88 
PLM STAG. to beg nd ou ‘% x 9} O°) boas 746d teint 70 
ER PEt yi ee ees es Ale ers hee hee La eae 57 
ee TAILOR oe 6'4 hag pate ee Ric te ee SL ae + 43 
a jon yt i Nall neta 40-004 449-1 -1A Ne ope - 25 


wEerauee 2 en ste Yh al te eh: 4 ng 16 


OTHER TESTS 


The tests which have been described in the foregoing section 
are not to be considered the only available tests for use in the 
higher grades of the public schools. Among others, the following 
are being widely used with satisfactory results. 

1. The Otis Self-Administering Tests of Mental Ability, Higher 
Examination, are intended for high school students and college 
freshmen. ‘These tests appear in two forms, FormA and FormB. 
Each form is made up of seventy-five questions. A more com- 
plete analysis of these tests will be found in the section dealing 
with tests for the intermediate and higher grades. 

2. The Miller Mental Ability Test is intended for grades seven 
to twelve and for college freshmen. It can be given in thirty 
minutes. Score key and manual of directions, together with 
graph sheets, are provided. 

3. The Pressy Senior Classification Test is adapted to grades 
seven to twelve. It is made up of ninety-six tasks, for which a 
time limit of sixteen minutes is given. A sheet of instructions, 
a score key, and standards are provided. The simplicity of the 
scale makes it a practicable instrument to the teacher. 
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TESTS FOR INTERMEDIATE AND GRAMMAR GRADES (FOUR 
TO EIGHT) 


The extent to which the individual has the ability or inability 
to learn to adjust himself to new situations becomes more marked 
as he grows older. This development may be seen as he comes 
in contact with new environments, such as the special environ- 
ment created by the school, or his more general environment 
outside of the school. Consequently, as pupils advance from the 
primary grades into the intermediate grades and on into the 
higher grades, marked differences in their mental development 
are seen. Tests of mental development in these grades are 
important to teachers for the purpose of providing data as a par- 
tial basis for the formation of groups of pupils according to the 
differences in their mental development. A group of pupils so 
classified may form a section of a regular class or may form a 
special class by themselves. 

The National Intelligence Tests and the Otis Self-Administering 
Test of Mental Ability have been selected for the grades covered 
by this section on account of their reliability, the ease with which 
they can be given and scored by the teacher, and the standards 
which help the teacher in interpretation and use of her results. 
For the same reasons the Otis Group Intelligence Scale, Advanced 
Examination, are recommended for grades five to seven. Other 
tests suitable for these grades are listed, to which the teacher is 
referred if she wishes a wider selection of tests. 

National Intelligence Tests. — These tests are planned ret 
grades three to eight. They are divided into two sections, Scale 
A and Scale B. Each scale at present appears in two forms. 
It is planned to increase the number of forms for each scale to 
five and finally to ten forms if there is a need for them. Each 
scale is made up of five tests with a fore-exercise for each test. 
One scale may be used as a check on the other or may be used for 
retesting at the end of a given period. The results from either 
scale are sufficient under ordinary circumstances to provide a 
basis for the grouping of pupils. Either scale can be given in a 
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period of forty or forty-five minutes. The scales are an adapta- 
tion of the Army Group Examination, Alpha. They are intended 
to measure the mental development of all children in elementary 
schools who have ability to read. One of the tests, Test Five, 
is a non-verbal test and two of them, Tests Two and Three, are 
“power ”’ tests. In the “ power ”’ tests, speed is subordinated to 
power. Inasmuch as these tests require the ability to read, it 
frequently happens that there are children in the third grade 
whose mental development will not be measured by these tests. 
The fore-exercises given for each test make the results more 
satisfactory in that these exercises help pupils to understand what 
is expected of them and also take care of a reasonable amount of 
practice effect. The danger of coaching pupils on these tests 
has been obviated by the large number of forms for each scale. 
This provision should insure the wide use of the scale over a long 
period of time. The scientific procedure with which these scales 
have been constructed, their simplicity and reliability, place 
them among the most serviceable tests available for the inter- 
mediate and grammar grades. 

Standards. — Age norms and grade norms are provided for 
Scales A and B. In addition, a table for converting the scores 
into mental age equivalents is also provided. From these 
results the intelligence quotient may be obtained and also the 
accomplishment quotient, when achievement tests are given. 
As additional results from these tests are secured, which will 
make possible the refinement of the standards, the teachers in 
the intermediate and grammar grades will be provided with an 
instrument which will be of inestimable value in putting their 
work on a more scientific basis. 

Otis Self-Administering Test of Mental Ability, Intermediate 
Examination. — These tests are intended for grades five to nine. 
They appear in two forms, Form A and Form B. Each form is 
made up of seventy-five tasks or problems. Preceding the tasks 
are three simple exercises which are intended to make clear to 
the pupils what they are to do with the test. After these exer- 
cises have been completed the pupil sets to work on the different 
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tasks in the test. Each task or problem is so stated that it is 
clear to the pupil what he is to do. By this means the usual 
instructions required of teachers giving the tests are obviated. 
The tasks are of such a nature that the answers to them can, in 
most cases, be indicated by checking or by filling in a number. 
Two time limits are provided —a twenty minute and a thirty 
minute limit. The shorter limit is recommended “ for general 
survey purposes or with normal school and college students.” 
The thirty minute time limit will give more accurate results and 
should be used where time permits. 

Nature. — All of the tasks are verbal. The arrangement of 
seventy-five tasks in a single list, so that the usual instructions 
between tests are not necessary, serves not only to prevent the 
pupil from being interrupted but also obviates the element of 
error so often occasioned by the teacher who fails to follow the 
instructions to the letter. Moreover, the form of the examina- 
tion makes possible a wider variety of types of questions than 
is possible in the examinations which have a limited number of 
tests. 

From evidence supplied by the author, the test is “‘ consistent 
in measuring whatever the test measures.” The coefficient of 
correlation for one group of students on Form A and Form B, 
Intermediate Examination, was .953 and for a second group on the 
same forms, but in reversed order, was .943. So far, however, 
few data are available to show the validity of the tests. The 
author reports a coefficient of correlation of .72 between the 
results of thirty-nine college students on the Army Group Exam- 
ination, Alpha, and the Higher Examination one month later. 
A coefficient of .59 is also reported between teacher’s rating of 
high school freshmen and results on the Higher Examination. 

Standards. — Age norms and grade norms are provided for 
each examination and for each time limit. In addition, the Binet 
mental age equivalents are provided for each score on the inter- 
mediate examination. It is therefore possible for the teacher 
not only to compare her results with standards but also to 
determine the amount of mental growth of each pupil, thereby 
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providing partial information for the classification of pupils into 
groups and for their educational direction. From these results 
the Intelligence Quotient, the index of brightness, and the per- 
centile rank of students may be obtained. 


OTHER TESTS 


Among the other tests adapted to the intermediate grades 
the following are being used with success. 

1. Haggerty Intelligence Examination, Delta 2, is intended for 
grades three to nine. The mechanics of the test are similar to 
Delta 1, which is described on page 343. 

2. The Illinois Examination makes provision for the measure- 
ment of mental development in addition to the measurement of — 
achievement. Mental tests are provided for grades three to eight. 

3. The Dearborn Group Tests of Intelligence, Series 2, Gen- 
eral Examination C and D, are designed to measure the men- 
tal development of pupils in grades four to twelve. A special 
feature of these tests is their effort to obviate the language 
difficulty. 

4. The Pressy Intermediate Classification Test is designed 
for grades three to six. The test is made up of ninety-six tasks. 
It is simply constructed so that it can be easily applied by the 
teacher. 


TESTS FOR KINDERGARTEN AND PRIMARY GRADES 
(KINDERGARTEN TO GRADE THREE) 


The problem of measuring the ability of pupils in the kinder- 
garten and primary grades is complex, due to the fact that the 
pupils are unable to get thought through words. Consequently, 
tests of mental ability in these grades must be almost entirely 
non-verbal. Experience has demonstrated that a test which is 
suitable to pupils in the kindergarten is not well suited to pupils 
in the third grade and, further, a test that will measure the 
amount of mental development of pupils in the third grade is not 
suited to pupils in the kindergarten. The tests which are de- 
scribed in the following sections have been used by teachers with 
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success. On account of their reliability, their simplicity of 
construction, and their norms, they are recommended to teachers 
who wish to determine the mental development of pupils in the 
kindergarten and grades one to three. In this group have been 
included the following: Haggerty Intelligence Examination, 
Delta 1; Otis Group Intelligence Scale, Primary Examination ; 
Pintner-Cunningham Primary Mental Test; the Detroit First 
Grade Intelligence Test; the Goodenough Intelligence Test. 
In addition, other reliable tests are listed for those teachers 
who wish to make a more exhaustive study of tests for these 
grades. 

Haggerty Intelligence Examination, Delta 1.— This test is 
intended for grades one to three. It is made up of twelve exer- 
cises, of which six, namely, 2, 4, 6, 8, 10, and 12, are used to 
determine the pupil score. The other exercises are preliminary 
tests which, according to the author, serve two purposes: First, 
preliminary instruction for each test; and, second, experience in 
taking each test to give the pupil the advantage of legitimate 
practice. These practice exercises are desirable for the imma- 
ture pupil who has had little experience in such performances. 
The test has a further advantage in that it can be given in thirty 
minutes. Any test of longer duration would undoubtedly have 
serious disadvantages for young pupils. 

Nature.— The tests are chiefly non-verbal. They contain only 
one test ofa verbalnature. Test 121s a form of the opposites test. 
Other tests comprise the following: Oral directions, copying de- 
signs, picture completion, picture comparison, and simple digits. 

The validity of this test for grade one may be called into ques- 
tion. In a group of forty-four pupils in the lower half of grade 
one, as reported in the Virginia Survey, there are nine who made a 
score between zero and four. No pupil in this group made a 
score above 49. In a group of one hundred pupils in the upper 
half of grade three, reported in the same study, the scores range 
from 34 to105.! ‘These facts, together with the experience of the 
writer, seem to justify the statement that these tests will yield 

1 Virginia Public Schools, Part II, Table 62, p. 148. 
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their most satisfactory results in grades two and three. The 
Virginia Survey ! further states that : 
In reliability, the test is not quite so satisfactory as Delta 2, although the 
scores made on second giving of the test, after a two months interval, corre- 
late .79 with the scores of the first test, and the average increase per chiid in 
score is nine points. ‘This relative lower reliability is common to non-verbal 
tests, which generally show lower coefficient of correlation for two trials of 
the same test than do good verbal tests. 
That the tests have reliability which makes their results for 
‘classifying children in terms of their capacity to pursue the 
primary school course ” is supported by further coefficients sup- 
plied by the Virginia report. The coefficient of correlation be- 
tween teacher’s rating for intelligence and the results for Delta 1 
from two hundred pupils in grades one to three is .67 and from 
one hundred sixty-four eight-year-old pupils is .633.? 

Standards. — The revised norms are as follows: 


GRADE NORMS FOR GENERAL EXAMINATION, DELTA 1 


Grade at end of year. . I 2 3 
SOURCE Cee ees te 54 67 76 


The following age norms for individuals of ages six to ten have 
been provided from the results of five thousand pupils: 


AGE NorMS FoR DELTA I 


MontTus 
AGEs IN YEARS 


1 Virginia Public Schools, Part II, pp. 148, 149. 
* Virginia Public Schools, Part II, Table 64 and Fig. 25, p. 152. 
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Figures in first column opposite the “‘ Ages in Years”? column indicate 
hormal scores for individuals of even ages. Figures in succeeding columns 
to right indicate normal scores for months beyond even ages. 


The Otis Group Intelligence Scale, Primary Examination. — 
This test is intended for the kindergarten and grades one to four. 
It appears in two forms, Form A and Form B. Each form con- 
sists of eight tests. Either form will be sufficient as a basis for 
the grouping of pupils or may be used as a check for a second 
testing. A period of thirty minutes should be sufficient time in 
which to give the test. 

Nature. — Six of the eight tests are non-verbal, involving the 
carrying out of instructions related to objects that come within 
the child’s experience. Test 7 is a modified form of a verbal test 
and Test 8 is a test of common sense, involving answers to ques- 
tions relating to customs with which children in general are 
familiar. ‘The answers to these questions are indicated by draw- 
ing a circle around a number. The test will find its greatest 
service in grades two, three, and four. It is not recommended 
for general use in the kindergarten and grade one. A justifiable 
criticism of the test is that it attempts to measure a range of 
ability which is too wide. 

Standards. — Age norms are provided in the manual for ages 
five years three months to fifteen years eleven months. The 
small scores of five and six year olds would indicate that there is 
a large number of pupils five and six years of age who made zero 
scores. For this reason the test is limited in its use in the kinder- 
garten and first grade. The table of age norms and percentile 
rankings make it possible to score the mental ages and indices of 
brightness which will enable the teacher to group her pupils on 
the basis of their mental development. 

Pintner-Cunningham Primary Mental Test. — These tests 
are intended for the kindergarten and grades one and two. They 
appear in two forms, Form A and Form B. Each form is made up 
of seven tests. Either form is sufficient for one testing. A 
manual of instruction and a score key give ample assistance to 
the teacher in giving and scoring the results. 
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Nature. — The tests are entirely non-verbal. ‘“‘ No knowledge 
of numbers, letters, words, or writing is presupposed.” The fact 
that these kindergarten and primary tests cover a limited range, 
makes them well adapted for grades to which tests of a wider 
range are not suited. The author, in the construction of these 
tests, has kept in mind two important principles: First, the use 
of the picture, which makes a universal appeal; and, second, the 
pictures involving subjects which are of universal interest to all 
pupils. The reliability of the tests is supported by coefficients 
between the first and second trials of the test by two groups of 
pupils. The coefficient for the first group was .88; the coefficient 
for the second group was .93. Coefficients with other tests also 
add to this reliability. The coefficients are as follows: Binet- 
Simon tests, .55 to .82; Otis Group Intelligence Scale, Primary 
Examination, .66; teacher’s ranking, .64 to .78. 

Standards. — Mental age norms based on 856 cases are pro- 
vided for individuals four to nine years of age. These mental 
age norms make it possible to secure intelligence quotients and 
also accomplishment quotients when the achievement tests have 
been given. With this data the teacher is able to classify her 
pupils into groups. 

Goodenough Intelligence Test. — This test is intended for the 
kindergarten and primary grades or for pupils with ages from four 
years to ten years inclusive. An entire class can be examined 
with it in ten to fifteen minutes. In addition to a single sheet 
for each pupil on which he makes his drawing, it is advisable for 
the teacher to have a copy of the author’s study, Measurement 
of Intelligence by Drawings, in which appear detailed discussions 
of the test, instructions for scoring the results, and sample draw- 
ings for study and practice. 

Nature. — The test is based on the theory that young chil- 
dren’s ability to express themselves through drawings of common- 
place objects is a measure of their mental development. In 
support of this theory, the author summarizes the results of 
investigations ' in this field as follows: 


1 Goodenough, F. L., Measurement of Intelligence by Drawings, p. 12. 
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1. In young children a close relationship is apparent between concept 
development as shown in drawing, and general intelligence. 

2. Drawing, to the child, is primarily a language, a form of expression, 
rather than a means of creating beauty. 

3. In the beginning the child draws what he knows, rather than what he 
sees (Verworn’s ‘‘ideoplastic stage”). Later on he reaches a stage in which 
he attempts to draw objects as he sees them. The transition from the first 
stage to the second one is a gradual and continuous process. 

4. The ideoplastic basis of children’s drawings is shown most conspicu- 
ously in the relative proportions given to the separate parts. 

5. The order of development in drawing is remarkably constant, even 
among children of very different social antecedents. ‘The reports of investi- 
gators the world over show very close agreement, both as regards the method 
of indicating the separate items in a drawing and the order in which these 
items tend to appear. This is especially true as regards the human figure, 
probably because of its universal familiarity. 

6. The earliest drawings made by children consist almost entirely of what 
may be described as a graphic enumeration of items. Ideas of number, of 
the relative proportion of parts, and of spatial relationships are much later 
in developing. 

7. In drawing objects placed before them young children pay little or no 
attention to the model. Their drawings from the object are not likely to 
differ in any important respect from their memory drawings. 

8. Drawings made by subnormal children resemble those of younger 
normal children in their lack of detail and in their defective sense of pro- 
portion. They often show qualitative differences, however, especially as 
regards the relationship of the separate parts to each other. Not infre- 
quently the same drawing will be found to combine very primitive with 
rather mature characteristics. 

g. Children of inferior mental ability sometimes copy well, but they 
rarely do good original work in drawing. Conversely, the child who 
shows real creative ability in art is likely to rank high in general mental 
ability. 

10. Marked sex differences, usually in favor of boys, are reported by sev- 
eral investigators, especially by Kerschensteiner and Ivanoff. 

11. Up to about the age of ten years children draw the human figure in 
preference to any other subject. 


An analysis of this scale shows that the author has disregarded 
the artistic element, has consistently and effectively used a single 
subject — a man — and has, as far as possible, eliminated per- 
sonal judgment. In ‘‘ judging mental development,” the author 
has used the “ chronological age and the school grade as a basis 
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for determining the validity of the test and for establishing 
norms.” ‘This criterion has served to make the test not only 
more valid but also more applicable to school use. 

In the construction of the scale, one hundred drawings were 
selected at random from 4000 drawings for analysis and statistical 
treatment. The age norms were derived from the drawings of 
3593 pupils from 4 to to years of age. 

In applying the test, the pupil is asked to draw a man. His 
drawing is then applied to the standards which the author has 
established and from which the pupil’s mental age can be deter- 
mined. ‘The scale is entirely non-verbal. 

The average correlation for separate age groups with the 
Stanford Binet-Simon mental ages is .763 for ages 4 to 12 inclu- 
sive. The correlation with the teacher’s judgment of ability in 
grades one to three inclusive is .444. These coefficients would 
indicate a fairly high degree of reliability. 

Standards. — The author has provided mental age equivalents 
from three years three months to thirteen years. The score 
which gives a mental age of 13 is 40. Ifa pupil makes a score 
above 40, his mental age is recorded “‘ above 13.” 

The author has made a valuable contribution not only to the 
measurement movement but also to the subject of drawing. A 
careful study of this investigation by the teacher will, without 
doubt, assist her in putting the right interpretation on young 
pupils’ drawings and will also give her valuable information con- 
cerning the mental development of childhood. The study with 
the scale sheets should be a part of the permanent equipment of 
every kindergarten and primary teacher. 


OTHER TESTS 


Among other tests which are available for the kindergarten 
and primary grades, teachers will find the following serviceable 
for classroom use. 

1. The Detroit First Grade Intelligence Test is designed pri- 
marily for the first grade although it may be used in some second 
grades to advantage. It appears in two forms, Form A and Form 
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B. Each form is made up of ten tests, all of which involve the 
picture as a basis for the performance. The manual of directions 
and the score key are so combined that the giving and scoring of 
the test isa simple matter. The score is given in terms of points. 
The scores are classified according to letter rating, similar to the 
classification used for the Army Group Examination, Alpha r. 
Forms are provided for the different letter ratings which serve as 
a basis for the formation of slow, average, and fast moving groups. 
It is one of the most satisfactory tests for the first grade. 

2. The Dearborn Group Intelligence Tests, Series 1, General 
Examinations 1, 2, and 3. Grades one to three. 

32. he Kinesbury Primary Group Intelligence Scale, grades 
one to three. 

4. The Rhode Island Intelligence Tests, grades one to three. 

5. The Pressy Primary Classification Tests, grades one to three. 

No attempt has been made in this chapter to make an ex- 
haustive study of all the intelligence tests available. The test 
in itself is not the chief consideration, however important the 
selection of the right test for a specific purpose. The more 
important consideration is the use which is made of the test 
results. ‘The tests which have been discussed have been selected 
because of their wide use, the facility with which they can be 
applied, and the reliability with which their results can be used. 
There are other tests which can be used with success. 

Multi-Mental Scale. — Students of mental and educational 
measurements have realized the necessity for the improvement 
of the various scales and tests. Much progress has been made 
toward this objective in the last few years. The problem has 
been the improvement and the perfection of the more serviceable 
existing scales and tests rather than the creation of new ones. 

The Multi-Mental Scale, while a new scale, represents a forward 
step in scale construction. It is constructed on the theory that 
“subtlety or complexity ”’ is an indication of mental development. 
The scale consists of one hundred groups of five words each. In 
each group is one word which does not belong with the other four. 
The pupil is asked to indicate this word by putting a cross mark 


35° 


opposite it. 


follow : 


gasoline 
coal 
wood 


6 
robin 
geranium 
elephant 
POppy 
bluebird 


I 
eat 
sing 
book 
apple 
read 


6 
smooth 
road 
great 
rough 
table 
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The first and last ten groups of words in the scale 


2 
cup 
fork 
saucer 
bowl 
knife 


7 
high 
low 
cat 
fever 
dangerous 


te 
books 
powder 
knowledge 
paper 
food 


7 
girl 
walk 
does 
sleep 


play 


irrigate 
land 

soil 
cultivate 
navigate 


3 


wool 


cloth 
shoes 
meat 
leather 


8 
ducks 
paddle 
geese 
fish 


swim 


4 
lesson 
problem 
teacher 
learn 
solve 


9 
black 
hot 
white 
star 
cold 


4 
sweet 
lemons 
cake 
sour 
salty 


9 
baby 


_ puppy 


kitten 
pig 
calf 


5 
grass 


coal 
carbon 
tar 
soot 


se) 

word 
paragraph 
sentence 
style 
composition 


5 
chair 


room 
hall 
building 
door 


IO 
investigate 
publish 
editor 
write 
printing 


At the beginning of the test is found a series of five exercises 
for the purpose of making clear to the pupil the nature of the task 
before him. When this is accomplished, the pupil is permitted 
to go ahead with his work without any interruption. ‘The scale 
has no sub-tests and has therefore obviated the problem of 
numerous instructions which tend to confuse and to prevent 
rapid responding. 

The test is entirely verbal and is, therefore, conditioned on the 
pupil’s knowledge of words. In this respect the scale may be 
limited in its uses due to language difficulties of the pupils. 

The author gives the following comparison in results with the 
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National Intelligence Test and the Stanford Revision of the 
-Binet-Simon Test : 


M.M. | N.1.T.| Binet 


Correlation with criterion (containing N.I.T. and Binet 

with one-seventh weight each but not containing 

M.M.) for 92 pupils in grades 3 through8 . . . 03 91 GQe al od 
Correlation with criterion (containing N.I.T. and Binet 

and M.M. with one-seventh weight each) for 141 ete 

in grades 3 through7 . . .904| .95 | .814 
Estimated correlation for fioneands ae ‘ale in aerees : 

through 8 in a typical school when the three tests 

receive eqtial weight in the criterion ©. 3. .-".. «J.|.03-| .05. 1.88 


From these criteria, he concludes that “‘ one form of the Multi- 
Mental Scale is more valid than the Binet Scale and almost as 
valid as one form of the National Intelligence Scale.” 

Standards are provided for the determination of brightness, 
mental age, and grade norms upon which classification can readily 
be made. 

From the standpoint of simplicity, validity, reliability, and 
serviceableness the Multi-Mental Scale represents a forward step 
in scale construction as well as a valuable instrument in the hands 
of teachers whereby classroom procedure may be put on a more 
scientific basis. 

The teacher’s point of view. — There was a time when school 
teachers very generally believed that all pupils were capable of 
equal achievement in such endeavors as are required in the class- » 
room. All pupils were looked upon and treated en masse. Rules 
were made to which adherence was required equally by all. 

The individual pupil received scant attention when he con- 
formed to the regulations and customs which controlled the mass. 
It was only when he failed to conform to such customs and regu- 
lations that the teacher looked upon him as different from his 
fellow companions. It was not until his conduct was such that 
he could not be retained in the group on account of willful dis- 
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obedience or silly, uncontrolled conduct that he received indi- 
vidual treatment. This individual treatment consisted of making 
things in the classroom so unpleasant for him that he withdrew 
as soon as he could escape the compulsory school law or when 
his parents realized that it was hopeless for him to continue in 
school. 

This point of view of the teacher was also accentuated by the 
fact that the training given to teachers emphasized faculty psy- 
chology which, in the main, dealt with laws and principles of 
mental life applicable to mind in the abstract. Ina large measure 
psychology was taught as “ the science of the soul.” It did not 
direct attention of the teachers to a scientific study of the behavior 
of individuals. ‘It believed in a typical or pattern mind, after 
the fashion of which all minds were created, and from which they 
differ only by rare accidents. It studied ‘the mind’ and neg- 
lected individual minds; it studied the will of ‘ man,’ neglecting 
the interests, impulses, and habits of actual men.” ! 

This point of view has changed. Modern psychology directs 
the attention of the teacher to the scientific study of the conduct 
or behavior of individuals. This concept brings the teacher a 
step closer to her problem than if she studied only the constituent 
processes of the mind. In this way the relationships of each 
individual to the other members in the group are made more clear. 
Individual differences among pupils receive more complete 
consideration. 

The development of this point of view has been greatly aug- 
mented by the widespread use of measures for determining the 
abilities of pupils. Our publications on educational research 
contain ample evidence to justify the conclusion that this move- 
ment in educational measurements has resulted in much good. 
As this movement has developed, however, it is becoming clear 
that certain mistakes have been made, of which the following are 
significant : 

First, on account of the literal and narrow interpretation given 
to some of the measures used to describe intelligence, pupils have 

1 Thorndike, E. L., Individuality, p. 7. 


The Measurement of Mentality 353 


been wrongly classified. Among those who are intimately 
acquainted with classroom procedure and the classification of 
pupils, it is a well-recognized fact that pupils are often rated as 
feeble-minded and grouped with feeble-minded who in later years 
prove to be self-supporting and self-respecting citizens. 
_ Second, the literal interpretation of these measures frequently 
becomes an instrument in the hands of teachers to justify lack 
of progress of capable pupils or inefficient teaching. It is not 
infrequent to hear teachers say that certain pupils cannot do 
more because they are low mentally when, as a matter of fact, 
they could be doing a great deal more if their instruction were 
based on a more complete knowledge of their abilities and of 
more effective methods of instruction. 

Third, such terms as “ subnormal,” “‘ mentally-deficient,”’ and 
“ gifted ” are used glibly in connection with pupils to whom the 
terms do not apply. It frequently happens that these terms are 
used before pupils in such manner as to cast reflection on those 
to whom they are wrongly referred. This loose use of terms 
frequently reacts against pupil, teacher, and school in an unfavor- 
able manner. 

In the application of intelligence tests, the teacher should keep 
these points in mind. Experience in the use of such tests has 
clearly demonstrated that the right point of view toward the 
mentality of the pupil, a knowledge of tests and terms used and 
skill in applying them and interpreting their results are all 
requisites on the part of the teacher for successful work in this 
field. 
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CHAPTER XVII 


CLASSIFICATION OF PUPILS 


AN interesting phase of the history of public education is the 
development of the plan which has been pursued for the classifi- 
cation of pupils. In the academy and in the Latin Grammar 
School of colonial days, the dominant purpose of classification 
was the formation of groups of pupils who were pursuing a given 
course which was preparatory to a certain objective. In this 
classification, emphasis was placed on subject matter. 

This plan of classification has been perpetuated until recent 
date. The ungraded schools in our sparsely settled communities 
were an example of this type of classification. In these schools 
pupils were classified on the basis of their ability to read a particu- 
lar reader, to work certain processes in arithmetic, or to solve 
problems. So long as the small enrollment in these schools made 
it possible for each individual to advance in accordance with his 
ability, provision was made for individual progress. But when 
universal education required large numbers of pupils to be brought 
together in one organization, and when an attempt was made to 
require a group of pupils to attain the same standards in all the 
subjects taught in the school, the pupils were subordinated to 
subject matter, and retardation and elimination followed. The 
studies which have been made of this problem, together with the 
emphasis which is being placed on scientific measurements in 
education, are gradually leading to a closer adjustment of subject 
matter to the interests and abilities of pupils. More attention 
is being given to what a pupil can actually do than to the par- 
ticular grade in which he can work. In the classification of pupils 
on the basis of what they can do, tests of mental ability, teachers’ 
marks, teachers’ judgment of the pupils’ ability to learn, and the 
results of achievement tests are being used. 
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CLASSIFICATION AND PROMOTION WITH THE USE OF TESTS 


Gradually a definite procedure is being worked out for the 
classification and promotion of pupils which involves more 
adequately the ability of the individual pupil than was accom- 
plished under the plan which tended to subordinate the pupil to 
subject matter. This procedure involves the following principles 
and steps : 


I. Principles underlying classification and promotion of pupils. 

1. Pupils differ greatly in ability. 

2. Pupils work to better advantage in groups of approximately equal 
abilities. 

3. A pupil is entitled to work adapted to his ability, and to regular prog- 
ress in such work. 

4. School efficiency demands that each pupil be permitted or required 
to work to the maximum of his ability. 


If. What can be done? 


1. The mentally inferior pupils can be separated from the mentally 
normal pupils and grouped in special classes in which instruction 
can be suited to their needs. . 

2. The mentally superior pupils can be located and given instruction 
in accord with their abilities by 

a) Grouping them in special classes for a limited time. 

b) Giving them extra promotion. 

c) Giving them extra work. 

3. Pupils in the regular grades may be grouped in ability sections. 

a) The Intelligence Score and the teacher’s judgment of the pupil’s 
health, development, and play can be used in grouping and pro- 
moting pupils in the kindergarten. 

b) In the intermediate and grammar grades the Intelligence Quo- 
tient and the Accomplishment Quotient are important factors 
in the classification and promotion of pupils, but they should be 
supplemented by other data, such as teachers’ rating, class marks, 
health, mental attitude, etc. 

4. In the organization of class sections and in the direction of pupils 
into proper courses, tests, together with supplementary data, can 
be used. 

a) In the junior and senior high schools to which pupils are promoted 
in numbers which require different sections taking the same sub- 
ject, the Intelligence Quotient and the Accomplishment Quotient 
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supplemented by the teacher’s rating and the class marks can be 
used to form homogeneous groups. 

b) The Intelligence Quotient, with the teacher’s judgment and the 
class marks in grades and junior high school can be used as a basis 
for the direction of pupils into proper courses in the senior high 
school. 


ELEMENTARY SCHOOLS (KINDERGARTEN TO GRADE EIGHT) 


The first use of a mental test in the public schools was in the 
elementary grades. It was used here to select mentally inferior 
pupils for segregation into special classes. ‘The Binet-Simon Test 
in the form in which it was introduced into America in 1910 was 
the test most widely used for this purpose. It was followed by 
the Stanford Revision of the Binet-Simon Test, which is more 
widely used to-day than any other individual test for the purpose 
of selecting pupils for the special class. 

Classes for mentally inferior pupils. — Investigations show 
that approximately one per cent of the pupils of school age in any 
community are of such low mentality that they cannot profit 
from instruction given in the regular classroom. ‘They are not 
able to complete the work of the elementary school. Moreover, 
their presence in the regular classroom is not only a hindrance 
but, in many cases, a menace to other pupils. These are the 
mentally inferior pupils. Too often their presence in the group 
is detected only after repeated failures. ‘The record of such a 
pupil is given in Table 35. 

This pupil entered the low first, or rA grade, at the age of eight 
years. He repeated this grade seven times and was then pro- 
moted to the high first, or 1B grade, which he repeated two times. 
He was then tested with the Binet-Simon Test and found to have 
a mental age of eight years, although he was at that time fifteen 
years nine months old chronologically. He was then put into a 
special class for mentally inferior pupils. 

The record of this pupil is an extreme case, but it is also a fact 
that there are more pupils repeating grades two, three, and more 
times than teachers realize until they make a study of the progress 
record of inferior pupils. The time has come when the best 
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TABLE 35 
Ke) S (ore) ic.) (oy a (e) fe) i i.) .] Se) ip) iha* ost 
eolASla oliA&Sla olM@ ola oiBalsnlB@ulsal/A8 ale wiA ela w/e ale aw 
g] a 2) &] g) a) eS) 8 3 
Date |B ONE O18 SIE OB SIE OB OIE SIA SE SIE SE SIA SIE Od Sia sia 2 
Ung 
No: oe leer I I I I I I I I I r LCi CU GiuUre 
Grade 
Letter Pe BAM EBA aA She Ate te Ace cAU Me Ais AD ole tsb Berle aerate iarllowarst ollie See cal Vorslees 
Term 
Sitntinite rt. os} eee eo | ele Bahan Be it Cal Certs | heard ce Lan oieg wllowes 
Deficient , OSs Ieee tila oes 
5'S| 8'8| 5'3| 5's 
OE ong [ote | ue ee ey he Or tors) Dee Ret AML Alb rte pe ag ae 
S ae) 4 id ee| 
ZEIQEI SE CE 
oa (ey od cee 
g(t ag|Ualua 
Balsa als alsa 
nAminwinge|nm 


5% years in school = 1 grade 


school practice will not sanction a policy which does not detect 
these pupils until recognition of their presence is forced upon 
the teachers by repeated failures. 

The group intelligence test will help the teacher to locate in 
the group the pupils whose scores deviate widely from the 
average scores. The pupils with scores much below the average 
scores, if they are not making satisfactory progress, should then 
be referred to a trained psychologist who can make a thorough 
examination with an individual test. Before a decision is made 
which would result in the transfer of a pupil to a class for mentally 
inferior pupils, an examination of the pupil’s health and family 
history should also be made. 

Practice varies as to the mental age or intelligence quotient 
limits for the assignment of pupils to special classes; in fact, 
other factors than the mental age or the intelligence quotient are 
of such importance in determining the mentality of pupils that 
it is possibly advisable to have only approximate mental age or 
intelligence quotient limits. In the selection of pupils for special 
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classes for mentally inferior pupils the examiner should supple- 
ment his test results by other data. ‘The physical health of the 
child, his family history, the extent of his adjustment to the 
group, must all be considered in determining his ability to learn. 
The following table gives the distribution of 258 children in six- 
teen special classes in Oakland, California, distributed according 
to their intelligence quotients. 


1.Q.1 aoe ie tT eee 
40-49. . ite) 4 
50-59. - 33 13 
60-095. 92 36 
7O-79. - 97 “7 
80-89... « 24 9 
gO-99. .- 2 ie 
Lotel sc 258 100 


90 per cent of the group fell below 80 1.Q.; 53 per cent below 70; 
the median I.Q. is 69. 


In assigning mentally inferior pupils to special classes, recog- 
nition must be taken of the fact that these classes are not classes 
for incorrigibles and pupils must not be assigned on the basis of 
incorrigibility. It must also be recognized that pupils should 
never be assigned to these classes with the understanding that 
they will never be able to return to the regular grades, although 
studies show that they seldom do. At any time when the pupil 
could make better progress in the regular class the transfer 
should be made. 

The instruction for these pupils must be on an individual basis. 
Moreover, it is impossible to adjust these pupils to the traditional 
curriculum. The curriculum must be adjusted to the pupils. 
This means that there should be only as much reading, number 
work, and language work as the pupils can assimilate. As a rule 


1 Dickson, Mental Tests and the Classroom Teacher, p. 145. 
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much of the work will be cf a manual nature. This does not 
mean that there is no place in industrial education for superior 
intelligence; in fact, industrial education makes as strong an 
appeal to pupils with superior intelligence as do any other subjects 
of the curriculum. It is a fact, however, that these pupils can 
be taught to do things and to learn facts in connection with con- 
crete objects when they cannot make progress or get ideas through 
abstract symbols. The aims of instruction in these classes should 
include the following: first, ability to read, to perform simple 
mathematical calculations, to write and speak simple sentences ; 
second, to have an appreciation of the duties of citizenship ; 
third, to take proper care of health; fourth, to develop habits of 
neatness, regularity, and industry. 

Special classes were first organized eavoteh the Smite of 
individuals into a group within a building. This form of organ- 
ization does not isolate entirely the mentally inferior pupil from 
the group. The playground and the assembly give opportunity 
for association with the entire group which is advisable. In this 
way it is often possible to avoid the stigma attached to the special 
class. In some cities it has been the policy to isolate these pupils 
into a building by themselves. There are advantages in this 
form of organization in that better equipment, at less expense, 
and better classification can be provided when large groups of 
such pupils are brought together. 

The successful administration of this work demands a highly 
trained person to classify these pupils and to supervise their 
instruction. In cities the number of such pupils justifies the 
employment of a person for this work alone. In rural sections, 
where the numbers are smaller and more scattered, the need must 
be met by the state through a central office from which examiners 
are sent to the communities where they are needed. 

Classes for mentally superior pupils. — It is a well-established 
fact that just as there are pupils who are able to do but a 
small portion of the work of the school or who require a much 
longer time to do a given amount of work than the average pupil, 
so there are pupils who can do the regular work of the grades and, 
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in some cases, more work in less time than it takes the average 
pupil to do it. These are the pupils with a superior intelligence. 
They usually have an I.Q. about 120 or above. While the num- 
ber of such pupils varies, it is sufficiently large to call for special 
consideration. 

Recent investigations have shown that the most retarded 
pupils are those pupils with superior intelligence. They do not, 
as a rule, make themselves so troublesome in the group as the 
pupils with inferior capacity. Indeed, they often prove a great 
help to the teacher in making a better showing, or, as she some- 
times insists, they should remain in the regular group so that 
the pupils with less capacity can learn from them. 

In the selection of mentally superior pupils for special classes 
the same care should be taken as in the selection of the mentally 
inferior pupils. Investigations have shown that this procedure 
is not always followed and that in some cases unsatisfactory 
results, such as nervousness, temporary set-back in scholarship, 
opposition from teachers and parents, etc., have followed. The 
group mental test and the scholarship record are the first two 
criteria by which the teacher may recognize them. If both of 
these criteria are high, a careful examination with an individual 
test, such as the Stanford Revision of the Binet-Simon Test, 
should be made. If the pupil’s score on the individual test 
verifies the score on the group test, and if his class work is supe- 
rior, these two criteria can be considered satisfied; but neither 
criterion should, except in a few cases, be used alone. A pupil 
may be doing superior class work when his intelligence score will 
be very close to that of the average pupil. A pupil with such a 
mental score may be making a superior class record on account 
of his effort or the help which he is securing from the home. On 
the other hand, a pupil with a superior mental score may be 
making a low scholarship record on account of lack of application 
or poor study habits. Such a pupil immediately becomes a 
problem for individual study by the teacher. 

In addition to the mental examination and the scholarship 
record, no assignment of a pupil with superior intelligence should 
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be made to a special class without a careful physical examination. 
It is often maintained that the mentally superior pupil is the 
physically weak or a highly nervous and unstable individual. 
Scientific investigations have disproved this contention. Ter- 
man,? in a recent exhaustive study, comes to the conclusion that 
gifted pupils “ are less often rated as nervous than pupils in the 
controlled regular group,” and further, that they “ appear to be 
above the average children in general with respect to health.” 
It is a fact, however, that some mentally superior pupils have 
physical defects which would be aggravated by conditions in the 
special class. Concerning the inadequacy of the mental test and 
the scholarship record as a basis for assignment to special classes, 
McCord * writes as follows: “‘ I am quite certain that a school 
system, placing certain children in certain classes for so-called 
accelerated pupils and selecting these pupils on the basis of their 
intelligence quotient and their scholastic record only, is doing 
grave injury to a very large percentage of the group.” He 
insists that to this information must be added a complete physical 
examination of the pupil. This procedure emphasizes the fact 
that the consideration of a special aptitude of a pupil must not 
crowd out a consideration of the pupil’s entire development. 

As a rule the special classes for mentally superior pupils are 
organized in the same building with other pupils. This procedure 
is sound. ‘These pupils should be given an opportunity to be 
thrown with all classes of pupils. If democracy demands leaders 
and these leaders are to be the mentally superior, it is imperative 
that these pupils be kept in contact with representatives of the 
entire group. As a rule the enrollment in these classes numbers 
twenty pupils. They are taught on the whole by the most com- 
petent and best trained teachers, who, in most instances, receive 
a higher compensation than the teachers of the regular classes. 
It is also an established policy that pupils should not remain in 


1 Terman, L. M., ‘‘Physical and Mental Traits of Gifted Children,” Twenty- 
third Yearbook of the National Soctety for the Study of Education, pp. 155, 168. 

* McCord, Dr. Clinton P., Health Director Public Schools, Albany, New York, 
Twenty-third Yearbook of the National Society for the Study of Education, p. 243. 
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these classes too long a time. Two years are usually considered 
the maximum time that a pupil should spend in this group. 

In providing instruction for these pupils, there are two plans 
emphasized. ‘The first provides an enriched curriculum; the 
second provides for acceleration. Neither plan alone seems to 
be satisfactory. Possibly one of the best statements of the line 
along which progress may be expected is summarized in the 
following : 


Enrichment of the curriculum is very important, but it is inadequate to 
meet the situation without acceleration. Especially serious is the danger 
that the so-called “‘enrichment”’ will consist chiefly in the manipulation and 
extension of activities on a level too low to make any serious demands on the 
child’s abilities. The solution would seem to lie in enrichment of the right 
kind, plus acceleration. Surely there is no good reason why most children 
of 140 I.Q. or higher should not enter the high school at twelve years and 
the university at sixteen. This would allow for an acceleration of approxi- 
mately three years, for the average age of high school and university entrance 
is about fifteen and nineteen years respectively.} 


Grouping in intermediate and grammar grades. — The segre- 
gation of the mentally superior and mentally inferior pupils into 
special classes makes provision for a special and limited number 
of the total school enrollment. There still remains a large num- 
ber of pupils for whom provision is made in the regular classes 
and who should be classified according to their mental ability. 
At present the general procedure in instructing these pupils is 
through mass teaching. Some progress has been made here and 
there in certain schools by grouping these pupils into sections 
according to their ability to achieve in certain subjects. 

It is a well-recognized fact that the need for the classification 
of pupils in intermediate and grammar grades increases over the 
need in primary grades for the reason that individual differences 
among pupils become more pronounced the longer the pupil 
remains in school. Terman? points out two causes that are 
significant. First, teachers are inclined to overestimate the 

1 Terman and De Voss, “‘ Educational Achievement of Gifted Children,” Twenty- 


third Yearbook of the National Society for the Study of Education, Part I, p. 184. 
* Terman, L. M., Measurement of Intelligence, pp. 23-28. 
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intelligence of over-age pupils. As a result these pupils are 
advanced from grade to grade until they finally lodge in a situa- 
tion in which they are hopelessly confused and disinterested. 
The work is entirely unsuited to them. What they need is a 
different type of work. In addition, they are classified with 
pupils much younger and brighter than they are but who can 
succeed in the work assigned them. The effect of this procedure 
is seen in the large number of over-age pupils in the fifth and sixth 
grades. Second, teachers frequently underestimate the ability of 
superior pupils. These pupils are usually young pupils and the 
pupils who are making progress in their school work. They 
are not given an opportunity to work to their capacity. More- 
over, the teacher is inclined to feel that these pupils have suffi- 
cient time before them to complete the work of the elementary 
schools and that they are doing all that is expected of them when 
they advance grade by grade. They are, therefore, held back 
with pupils who are widely different from them in mental ability. 

In addition to these two factors which result in grouping to- 
gether pupils who are widely different from one another, there are 
two other causes which deserve recognition. First, by the time 
the student has reached the intermediate and grammar grades, 
he should have acquired certain habits of study which will enable 
him to achieve, and the lack of which will prevent his progress. 
Second, he should be acquiring more experience and information 
so that the problem of classification concerns not only intelligence 
but also achievement. 

For these reasons, grouping of pupils in the regular class is help- 
ful and necessary. The mental test, as well as the achievement 
test, becomes an important aid to the teacher for this purpose. 

When the teacher knows the mental age and the intelligence 
quotient of each pupil she has two important criteria which will 
help her in grouping the pupils in her class so that she may direct 
their study to the best advantage and adjust her instruction more 
closely to their needs. The mental age will tell her if her pupils 
are properly placed in her grade. The mentally inferior and 
mentally superior pupils should be cared for in special classes or 
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otherwise. The intelligence quotient, which is a measure of 
brightness, will tell her the sections to which the different pupils 
in her grade should be assigned. 

In order to make clear to the teacher how these scores can be 
used to group pupils within the grades, the record of a 5A class 
in Hampton, Virginia, is given. The teacher of this group 
followed the plan as outlined with a marked degree of success. 
The mental ages in this class of thirty-five pupils are as follows: 


PupiL MENTAL AGE IN MONTHS PupiL MENTAL AGE IN MONTHS 
Ot Be ero eee 189 as eae. By Pe 117 
Za, FW. 161 20. F W. II5 
cog Cig 5 eee 149 9 Ry Bs II5 
=a 5 a Sa 142 So, I tLe II4 
ig) teas Sage 141 per Ce II4 
Gi iio, 134 PP Sood bag Ses 114 
voc! Meee 133 26) Agels 114 
Pel te hs T21 oO wis pae 173 
a bag Bees age 129 ay, OVE. 113 
rye oa) iy Cae 129 3. DRS lia he 113 
tee Wt. 129 Plame ad ae 112 
ravay ae. % 128 40 She Ie iis III 
yee Oi Cae 128 75.601") cist 110 
Mit. Bo. 121 49). ox. 108 
eee ke a 121 pe eS Le 107 
ce ie Ca be ae 120 Arr DL os 107 
i Pies a = Rete 118 36. ds" as 88 
Reattlaie, fs 118 


It will be noted that the mental ages range from 88 months to 
189 months. If the one individual with the mental age of 88 
months is eliminated from the group it will be seen that mental 
ages range from 107 months to 189 months. While this group 
still represents a wide range in mental age, it would seem to be 
sufficiently homogeneous to make possible satisfactory instruc- 
tion. On the basis of the mental ages these pupils are properly 
placed in the 5A grade; but the mental age does not tell how 
bright the individual is. Some of these pupils with a high mental 
age may be over-age pupils or may be very young pupils. In 
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order to handle this group more effectively the teacher grouped 
them into sections on the basis of their intelligence quotients. 
The following tabulation ranks these thirty-five pupils according 


Popiu RANK RoeuNe TO MENTAL INTELLIGENCE QUOTIENT 
oD I 146 
2 EG 10 123 
eA pe Seba 6 122 
4. MF W 2 121 
Soe Be 3 116 
On dN. EL 4 114 
7d edhe 8 98 
8. J F 12 96 
9. KB 5 95 
Eos lees 9 93 
ir. RH 22 93 
1 ated Sd 5 14 Q2 
iow, Go. II Q2 
ae Nt ae 7 9o 
ESAVeP 15 go 
vis? oy Oe CARA £3 86 
Leek 30 86 
18% MJL. 3 86 
rite yoga a 3 gle 17 85 
204. GG | 25 84 
sea CH A 21 83 
PPC LAK. 18 82 
Le ean oi ener 16 80 
2 Are Ve. 28 79 
oe AG ad oles 26 78 
26. J J 33 78 
og mls C 23 77 
28. OF 27 76 
29. ML 19 75 
Sore Mae. 32 74 
Si Le oe, 34 72 
29,0 Be WwW 20 70 
pe Ady 29 67 
34. J K 24 63 
20) aise ks 35 61 
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to their intelligence quotients and gives also their rank on the 
basis of the mental age. 

On the basis of the intelligence quotients, the teacher divided 
this class into two groups: group 1 contained all pupils with an 
intelligence quotient between 90 and 146, which made a group of 
fifteen pupils; group 2 contained all pupils with intelligence 
quotients from 61 to 86, which gave a group of twenty. Ifa 
special class for mentally inferior pupils had been available, at 
least four or five of this group should have been examined by an 
individual test with a view of placing them in it. Since such a 
class was not available, the teacher was forced to make provision 
for all of them as best she could. Of course there was overlapping 
between these two groups and shifting from group to group was 
necessary, due mainly to greater interest and effort on the part 
of some than of others. This resulted in some pupils with low 
scores making better scholarship records than other pupils with 
higher scores. 

The result of this grouping was very satisfactory. The group- 
ing was made at the beginning of the second term. In general 
the grouping remained the same until June. At this time group 1 
had not only accomplished more work than group 2, but both 
groups had learned better habits of study and the individual 
members of each group had worked more nearly to their capacity 
than they did during the first term of the same year when they 
were taught in a single group. 

Such a grouping of pupils of the regular class will enable 
teachers to set the faster group to work on special assignments 
with a minimum amount of instruction. This group can be 
left to themselves and the teacher can give her time to the 
second group. In this manner the teacher gives a pupil op- 
portunity to work independently and also is able to give 
more individual instruction to those who need it. More- 
over, this grouping enables the first group to do extra assign- 
ments, which will result in an enriched curriculum, while the 
second group can be completing the minimum requirements of 
the course. This plan will enable the teacher to keep all pupils 
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working nearer their capacity than if the mass teaching method 
is followed. 

In addition to the mental age and the intelligence quotient, 
the achievement in the different subjects as determined by 
achievement tests should be used for the grouping of pupils. It 
frequently happens that the pupil who makes a high intelligence 
score will make a low achievement test score in certain subjects. 
The explanation of this may be found in the fact that the student 
is not working to his capacity in this subject, or there may be 
indifference and dislike on the part of the pupil toward the 
subject or the teacher. 

The accomplishment quotient. — A measure which determines 
the extent to which an individual is working to his capacity in a 
subject or a group of subjects is the ratio between his mental and 
educational ages in a single subject or in a series of subjects. 
The educational age may be determined from the age norms for 
the various educational tests. For example, a pupil making a 
score on an achievement test equal to the norm for a certain 
grade could be said to have an educational age the same as the 
age norm for that grade. If the score on the educational test is 
somewhere between the age norms for the two grades, the cor- 
responding educational age is obtained by interpolation. Some of 
the achievement tests give an educational age for each score. 
The Thorndike-McCall Reading Test makes this provision. An 
individual, C. B., has an intelligence quotient of 153 and a mental 
age of 186 months, according to the National Intelligence Scale. 
She makes a T score of 53 on the Thorndike-McCall Reading Test. 
The reading age for a T score of 53, according to the table of ages 
provided by the Thorndike-McCall Reading Test, is 158 months. 
By dividing the reading age of 158 months by her mental age of 
186 months, we get an accomplishment quotient in reading of 85. 
This figure shows that this individual is not working to her capac- 
ity in reading. If she were doing in reading all that she could 
normally be expected to do, she should have a reading age of 186, 
which would give her an accomplishment quotient of 100. As 
soon as all the achievement tests provide age norms, or provide 
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educational ages for the different scores, it will be comparatively 
easy for a teacher to determine the extent to which individual 
pupils are working to their capacity in the different subjects or 
in a group of subjects. Furthermore, this accomplishment quo- 
tient serves as a basis for the grouping of pupils within a grade in 
the different subjects. 

In order to show the use to which the teacher can put the 
accomplishment quotient, the following tabulation from a 5A 
grade in Hampton, Virginia, is given. The tabulation shows 
the mental age in months and the intelligence quotient of twenty 
individuals according to the National Intelligence Scale and the 
T score, the reading age, and the accomplishment quotient on 
reading on the Thorndike-McCall Reading Tests. 


READING 


ACCOMPLISH- 
Puri intgey ame Lid 0, Bae 
T SCORE READING AGE 
Bl ead Oe 186 15527 53 158 85 
pee: Og ek 175 162 59 175 100 
se uly | 4 152 III.7 49 147 96 
oe as, Vie 146 120.7 55 164 II5 
Ppa Ws 144 108.2 51 152 105 
6A W . 142 98.6 4I 124 87 
yee a! eke 141 100.4 57 169 120 
RRL 139 100 40 121 87 
Sle Wil: 137 IOI.5 40 121 88 
LO duel ss 134 108.1 43 130 06 
re Ue ae 134 92.3 40 121 ie) 
6256 129 103.2 40 T27. 86 
eee As es 128 96.9 43 130 IOI 
4.741) Xe 128 82.1 43 130 IOI 
eo 2) oils 126 105 a9 II3 89 
165, 2Nu 126 104.1 47 I4I III 
iy ew > FS ee 126 92 43 130 103 
ry Ott GAN Oe ed 120 81.6 38 116 97 
19. RMacD. 106 70.2 4I 124 117 
20. MR. 106 76.8 47 I4I 133 
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It will be noted that, according to the mental ages, the group 
is rather homogeneous. Only two individuals, one with a mental 
age of 186 and another with a mental age of 175 months, stand 
out above the others. Consequently, it can very easily be seen 
that the pupils are satisfactorily placed by grade. When 
we group these individuals according to their accomplishment 
quotient we find ten have quotients less than one hundred 
and are, therefore, not working up to their capacity. We also 
find that ten have an accomplishment quotient of one hundred 
or over, which means that they are working to their normal 
capacity and, in some cases, doing more than the mental age 
would indicate. 

On the basis of the accomplishment quotient in reading, the 
teacher can divide these twenty pupils into two groups. Into 
the first group she can put all the pupils with an accomplishment 
quotient of 96 orabove. This willput13ingroupr1. In group 2 
she can put pupils with an accomplishment quotient of 95 and 
less. This will give an enrollment of seven in group 2. The 
problem in reading in these two groups will be different. In 
group 1 the teacher should give considerable supplementary 
reading. Presumably these pupils have mastered the mechanics 
of reading and are able to do a good deal of independent work. 
They have reached the stage where they can go ahead by them- 
selves and can assimilate what they read. In group 2 the prob- 
lem is different. Either some of these pupils have reading diffi- 
culties which prevent their accomplishing more, or there is in- 
difference on the part of the pupil to his achievement. In either 
case the problem calls for special consideration. The method 
of meeting these problems is discussed in the chapter on reading. 

If the school is to adjust the subject matter to the interests 
and capacities of pupils, the intelligence tests and the achievement 
tests will serve as a basis on which this adjustment can be made 
more readily than by any other means that are available for 
teachers at present. Of course there will always be considerable 
overlapping. The pupil’s success is conditioned by many factors, 
consequently there will always be individual pupils who are excep- 


372 How to Measure 


tions to the classification on these factors; but it has been proved 
that grouping of pupils in this manner is effective so far as group 
tendencies are concerned. It is certainly true that more effective 
teaching can be done through such grouping than by teaching 
the group as a whole. The data from such measurements serve 
as an important guide to a knowledge of the groups so that 
directed study can be more effectively done and group assign- 
ments more intelligently made. 

In several notable experiments the test is used as a basis for 
individual instruction to such an extent that each individual is 
made a unit by himself in the formal phases of school subjects. 
The plan of individual instruction at Winnetka, Illinois, is notable 
in this connection. In such subjects as -reading, arithmetic, 
spelling, composition, and the informational side of geography 
and history, each pupil advances as he accomplishes certain 
definite units of work. 

Grouping in the kindergarten and primary grades. — The 
problem of grouping pupils in the kindergarten and primary 
grades is based almost entirely on the intelligence test. The 
fact that the individual has not advanced far in the mastering of 
the tools of knowledge prevents the consideration of the achieve- 
ment test in this classification. It is often assumed by teachers 
that individual differences do not exist among pupils in the kin- 
dergarten and primary grades in sufficient amount -to justify 
their grouping for instructional purposes. The application of 
intelligence tests prove the contrary. Moreover, the need for 
instruction of beginners in small groups is necessary, for the reason 
that the pupils have not mastered the tools of knowledge, nor 
have they learned habits of independent study. The following 
tabulation shows the differences that exist among individuals in 
a kindergarten group of 36 pupils according to the Detroit 
Kindergarten Test. 


- |£/213|4/5|6/7/8|9/r0/ 11/12/13 /14/15/16|17| 18/19/20) 21/22/23|24|25|26/27| 28) 20|30 


Score in points . 


Scores obtained by 36 
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Grouping in the kindergarten can be done on the basis of these 
intelligence scores. Where the test provides the mental age, 
this figure can be used instead of the raw scores. These scores 
not only serve the purpose of classifying pupils into groups for 
instructional purposes, but they also help in determining pro- 
motion from the kindergarten to the first grade. Too often, 
promotion from the kindergarten to the first grade has been made 
solely on the chronological age ; indeed, in some cities it is exceed- 
ingly difficult to prevent a child from being promoted to the first 
grade if his chronological age is that at which tradition has sanc- 
tioned the admission of pupils to the first grade. Too often such 
pupils are advanced into the more formal work of the primary 
grades when it would be better for them to remain in the kin- 
dergarten. , 

In the first, second, and third grades the classification can also 
be made on the basis of the intelligence score or the mental age. 
In some cities in which there are large numbers of pupils in the 
same grade in a building, it is possible to divide the enrollment 
in each grade into two or three groups. Into the first group will 
be put pupils with the highest intelligence score or mental ages ; 
into the second group will be put pupils of the next scores or 
mental ages; into the third group will be placed the pupils 
with the lowest scores or mental ages. A notable example of this 
procedure is found in Detroit, where the primary pupils are clas- 
sified into three groups called X, Y, Z. The following scheme : 
is used to determine these groups on the Detroit First Grade 
Intelligence Test. 


RANGE OF SCORES LETTER RATING GROUP 

ae aa ee eee E \ 7, 
Tes ae pe Nab Df 
Cpa eat et ine iT, SS he | Om 
ZOSGS Ltn lal Ml hs Ohl s C a" 
Shred Avie al vi bomeat ure Cr 
rl ° Sa ee ee B 
teed rere eee A } : 


a a Ee 


1 Berry, C. S., “Classification by Test of Intelligence of Ten Thousand First 
Grade Pupils,” Journal of Educational Research, October, 1922. 
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It would seem that this plan of grouping pupils is improving con- 
ditions in the city of Detroit. Certainly it is better than the 
old plan of classifying pupils on a numerical basis and attempt- 
ing to teach them through mass methods. The results of this 
grouping are shown in the promotions at the end of one semester 
in the following summary : 


INTELLIGENCE IN RELATION TO PROMOTION 


Group X Group Y GROUP Z TOTALS 


NUMBER |PER CENT| NUMBER |PER CENT| NUMBER |PER CENT| NUMBER PER CENT 


Promoted . .| 2201 | 96.7] 5259 | 85.2 | 1168 | 62.6 | 8628 83.5 
Not Promoted 74 3-3] 914 | 14.8] 700 | 37.4] 1688] 16.5 
Totals . . .| 2275 | 100.0 | 6173 | 100.0] 1868 | 100.0 10316 | 100.0 


ee th st 

The writer calls attention to the fact “ that more than four 
times as large a per cent of Y pupils failed of promotion as X 
pupils, and more than eleven times as large a per cent of Z pupils 
failed of promotion as of X pupils.” 

Progress by skipping grades. — In some school systems it has 
been the policy to develop a system of promotion which is suffi- 
ciently flexible so that pupils may be advanced from time to time 
during the school year in accordance with their ability. If such 
promotions can be made without depriving the pupil of the pre- 
paratory steps necessary in some subjects to take up more 
advanced work, a great many pupils can be benefited. The omis- 
sion of steps necessary to take up work of another grade can be 
obviated by permitting the pupil to return to his former grade 
for instruction in those subjects in which he needs specific training. 
Recent studies have shown that where proper caution is not taken 
in permitting pupils to skip grades, unsatisfactory results follow. 
Martin * in a study of the subsequent standing of specially pro- 
moted pupils in Long Beach, California, has furnished some 
valuable information which will serve as a guide to teachers and 

* Martin, A. H., “A Study of the Subsequent Standing of Specially Promoted 


Pupils,” Twenty-third Yearbook of the National Society for the Study of Education, 
PP- 333-353: 
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principals in making special promotions. The records of one 
hundred pupils who received special promotion (skipping a half 
grade in the elementary grades) were studied. The intelligence 
quotients of these one hundred pupils were determined by intel- 
ligence tests. They were classified as follows: Thirty-eight were 
in the average, or group 1, with an I.Q. up to 110; thirty were 
in the superior group, or group 2, with an I.Q. of 110 to 120; 
thirty-two were in the very superior group, group 3, with an I.Q. 
over 120. The failures, trials, and conditions of these groups 
are shown in Table 36. 


TABLE 36. — DISTRIBUTION OF THE CASES OF FAILURE, TRIAL, AND 


CONDITIONS 
FAILURES TRIALS CONDITIONS 
GROUP Sa StS ee ET ee eee 8 ee Be ne Se yt 
NO. PER CENT NO. PER CENT NO. PER CENT 
I 5 Pony 4 10.5 I 2.5 
If I 3:3 i 353 I 3-3 
II fe) fe) re) fe) fe) fe) 


From the above data it will be noted that “‘ of the average 
intelligence group receiving special promotion, 13.1 per cent 
failed to be promoted at some subsequent time; 10.5 per cent 
were promoted on trial, and 2.5 per cent were advanced following 
special promotion. Of the superior intelligence group only 3.3 
per cent were subsequently failed; 3.3 per cent were promoted 
on trial; 3.3 per cent conditioned.” 

“The fact that the very superior group shows no failure, no 
trials, no conditions, indicated that pupils of very superior intel- 
ligence, with good scholarship records, may quite safely skip a 
half grade.” Asa result of this study, Martin draws the following 
conclusions which are safe guides in the administration of special 
promotions : 


First. On the basis of intelligence rating, skipping a half grade cannot be 
recommended as a plan of special promotion for pupils of average intelligence. 
Second. Term marks in several of the fundamental subjects for one se- 
mester are insufficient evidence upon which to advocate skipping a half grade. 
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Third. On the basis of one semester’s term mark in a given subject, 
excellent work in one subject alone is no safe indication that the pupil will 
do as well or better in that subject after skipping a half grade. 

Fourth. Several factors need to be seriously considered before pupils 
are recommended to skip a half grade. Achievement alone in one or Sev- 
eral subjects is insufficient basis upon which to recommend skipping a half 
grade. 

Fifth. In cases of skipping grades, some provision should probably be 
made for covering the essentials missed in such a subject as arithmetic, and 
in the fundamentals in a subject such as reading. This could be done 
through rapid advance classes organized at the end of the term or through 
coaching classes in which the advanced work is mastered previous to skip- 
ping the half grade. 

Sixth. Pupils of average intelligence as revealed by intelligence tests, 
as a rule, will not succeed after skipping a half grade; under favorable con- 
ditions pupils of superior intelligence, doing excellent work, may be per- 
mitted to skip a half grade below the seventh ; pupils of very superior intel- 
ligence may be permitted to skip a half grade without lowering the grade of 
their subsequent work. 


JUNIOR AND SENIOR HicH ScHoot (GRADES SEVEN TO TWELVE) 


In the junior and senior high schools there is an urgent need 
for the measurement of the mental ability of pupils. This infor- 
mation is necessary for two reasons: First, a knowledge of the 
pupils’ mental abilities is necessary for their assignment to groups. 
It is a well-recognized fact that the numerical division of a large 
number of pupils into sections results in a grouping that is far 
from being sufficiently homogeneous to insure successful teaching. 
Second, when the pupils come into the junior or senior high school 
it is important to know what they are able to do. The dominat- 
ing purpose of the junior high school is to give the pupils an oppor- 
tunity to ascertain the field of endeavor in which they can best 
achieve. In the senior high school they should continue in this 
field. This procedure involves the problem of selection. If the 
teacher or principal has determined the amount of the pupils’ 
mental abilities, they can be guided more intelligently into work 
suited to their interests and capacities. 

Classification on numerical basis. — As an illustration of what 
will happen when pupils are grouped without consideration of 
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their mental ability, reference is made to the results from the 
Army Group Examination, Alpha, given in a high school in 
Virginia. A summary of these results is given in Table 37, which 
is read as follows: In the fourth year eight boys and one girl . 
made scores between 212 and 135 and are, therefore, classified in 
the A group; ten boys and ten girls made scores between 134 and 
105 and are, therefore, classified in the B group, etc. 


TABLE 37 
LETTER 4TH YEAR 3D YEAR 2D YEAR Ist YEAR 
SCORES CLASSIFICA- 
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An analysis of the foregoing data reveals the following sig- 
nificant facts: First, in September, 1923, 143 pupils entered the 
high school. In this group the scores on intelligence ranged from 
25 to 212. In spite of this wide range in ability, these pupils 
were organized into sections in mathematics, history, English, 
etc., on a numerical basis. This grouping assumed that all were 
of the same mental ability and could carry the same courses with 
equal profit. In reality the range in each section was equal to 
that in the entire group. Second, the number of students making 
low scores, 25 to 74, rapidly decreases from the first to the fourth 
year. ‘This situation is explained by the fact that the students 
who made low scores are taught in the same groups and, in large 
measure, take the same subjects as the students who made higher 
scores. As a result, the pupils making low scores are not able 
to keep up with the group. They fall behind and finally leave 
school. 
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Reclassification. — If these intelligence tests had been given 
to the 143 pupils when they entered the first year of this high 
school, the principal could have grouped them into eight sections 
according to the following classification : 


SS ee eee eee eee 


SECTIONS ENROLLMENT LETTER CLASSIFICATION ScorE 
rl. 17 A and B 212-118 
T% 17 B 117-105 
4. 72 Ct 104-75 
Tes 19 ts 74-62 
oe 18 Cand Cr 61-25 


rt 

This classification assumes that it is the policy of this school 
to keep sections in the senior high school between fifteen and 
twenty pupils. A great many schools are unable to provide a 
teaching force sufficient to keep the class enrollment to this figure. 
In the event the sections had to be fewer and the enrollment in 
each larger, the same plan of classification could be followed. 
After the number of pupils for each section had been determined, 
the first section would contain the number of pupils making the 
highest intelligence scores, the second section would be formed 
from those making the next highest scores, etc. 

There is ample evidence to show that the practice of classifying 
the entering group to the senior high school will result in the 
formation of groups in which high or low median scores on intel- 
ligence tests will have correspondingly high or low median scores 
on the achievement tests, and likewise on the teachers’ final 
marks. 

Woody ' in a study of eighty-three high-school freshmen, found 
that groups formed on intelligence tests would tend to maintain 
the same rank on achievement tests. His tests were given near 
the end of the first semester, and no differentiation actually took 
place, but it is fair to assume that if the intelligence tests had been 

1 Woody, Clifford, ‘‘Measurement of the Effectiveness of Differentiation of 


High School Pupils on the Basis of the Army Intelligence Test,” Journal of Educa- 
tional Research, May, 1923. 
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given at the beginning of the semester the grouping would have 
been relatively the same. His results are given in Table 38. 


TABLE 38 


EDUCATIONAL TESTS 


N 
UMBER| Ar pHa 


IN Tere THORN- | priccs | EQUA- notz | HENMON | HENMON 
Group |,, “ee ee DEKE; ENG- TION : a vocas- | trans- | COM 
MCCALL | 1risH AND ROBLEM | ULARY! | LATION 4. oe 
READING FOR- 
MULA 
GroupI. . 27 I24 32.4 28.2 6.0 5.6 07.7 1.6 89.0 
Group II. 29 Ior Sy) 25.6 5.4 5.1 1733 I.4 85.3 
Group III . 27 81 28.8 244°) W052 3.8 TSe7, I.0 73.8 
Group as a 
whole. . 83 


These results show clearly the tendency for groups having high 
or low intelligence medians to have similar medians on achieve- 
ment tests. 

Woody also classified these same pupils according to their rank 
on each achievement test and compared the median score for 
each group on the’achievement test with the median score of 
the group on the intelligence test. His results justified the 
conclusion that ‘‘ so far as group tendencies are concerned, high 
or low scores on educational tests are accompanied by scores 
of corresponding rank on intelligence tests.” 

The same problem of classification is found in the first year of 
the junior high school. When large groups of students are 
promoted from the elementary grades it becomes necessary to 
group them in sections in the different subjects. In September, 
1923, 211 pupils were promoted to the first year (7B grade) of the 
Ruffner Junior High School in Norfolk, Virginia. The mental 
ages of these pupils were determined from the National Intelli- 
gence Tests which had been given the preceding June. The 
average of the teacher’s marks on all subjects in the last year of 
the elementary school was also obtained and weighted to give 
the teacher’s estimate proper value in the classification of the 
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pupil. The mental age and the weighted average of the teacher’s 
marks were then averaged to secure a single figure on which the 
pupils were to be classified into groups. The entire group was 
then ranked according to their final averages. Pupils making 
the highest average were put in the first group, or 7B-1 grade; 
pupils making the next highest average were put in the second 
group, or 7B-2 grade; etc. In this way eight groups were 
formed, ranging from 25 to 30 pupils each. During the session 
of 1922-23 these groups were kept intact. At the end of the 
session, June, 1923, the grades of each pupil for each subject were 
tabulated. The following table (39) shows the percentages 
which the A, B, C, and D grades were of the total number of 
grades made by each group. 


TABLE 39.— SHOWING PERCENTAGE OF PUPILS IN EacH GROUP WiTH 
A GRADE oF A, B, C, anp D 


NUMBER 


SECTION Purns i A . Fi 

(PER CENT) (PER CENT) (PER CENT) (PER CENT) 
7B-1 30.1 46.3 + 15.8 7.8 
7B—2 12.2 ne Ss 30.9 6.2 
7B-3 15.3 43.4 40 1.3 
7B-4 13.7 48.3 35-5 2.5 
7B-s5 7-9 41.8 42.4 7-9 
7B-6 5-7 38.3 40.5 15.5 
7B-7 


5.5 40.3 50.7 
2 21.8 


Note: The enrollment in each group is smaller than in the original 
classification, due to the fact that students dropped out of school. 


In the above results there are two outstanding facts: First, 
the percentage of A and B grades in the 7B-1 section decreases 
from 30 and 46.3 to .8 and 21.8 in the 7B-8 section, respectively. 
Second, the percentage of C and D grades in the 7B-1 section 
increases from 15.8 and 7.8 in the 7B~-1 section to 57.9 and 10.5 
respectively in the 7B-8 section. 
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It will be noted that while these data represent group tenden- 
cies, there areirregularities in the percentages which are explained 
by the presence of a few pupils in each group who are wrongly 
placed. An analysis of the class records for the year in the 7B-1 
section shows two pupils who are wrongly classified. If these 
two pupils were transferred (which was done) to their proper 
section, the percentage of D grades would be decreased from 7.8 
to 1.5. The same condition prevails in the 7B-2 section. The 
data seemed to justify the conclusion, however, that mental tests, : 
together with the pupil’s previous scholarship record, will serve 
as a basis for classifying pupils so that, so far as group tendencies 
are concerned, high or low scores on the test, together with the 
pupil’s previous scholarship record, are accompanied by similar 
achievement records as determined by the teacher’s marks. 
This conclusion is further supported by the whole-hearted en- 
dorsement which the teachers and the principal in this school 
gave the plan. They were unanimous in the verdict that such 
a classification not only made the instruction easier and more 
effective, but also enabled them to know and to meet the needs 
of sarge pupils more readily. 

Classification within the group. — In small tas schools in 
which the enrollment in the different subjects will not justify 
more than one section, classification must be made within the 
group. Odell’ gives the following description of such a plan 
which should be exceedingly suggestive to teachers in high schools 
of all types. 


The freshman algebra class of a small high school consisted of thirty 
students and not more than one period per day could be allowed for its 
recitations. Therefore a plan of dividing the class into three groups was 
worked out. Eight or nine pupils were placed in the superior group, as many 
in the inferior, and the twelve or fourteen remaining in the average group. 
The pupils of all three groups came to class at the regular time and remained 
there during the whole period just as if the class had not been divided. 
Upon arriving, however, the pupils of the average and inferior groups at 
once began to study, while the teacher started the recitation with the supe- 
rior group. Only a short time was consumed in straightening out the diffi- 


1 Odell, C. W., Provision for the Individual Differences in High School Pupils. 
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culties of this group and perhaps assigning problems to be put on the board, 
after which the teacher passed on to the average and later to the inferior 
group. By the time he had completed the circuit the superior group was 
ready for discussion of the work on the board. When this was completed 
the average group was ready and then the inferior. In the particular school 
in which this was used the recitation period was sixty minutes in length but 
the teacher found that it practically never required more than forty-five 
and usually no more than forty to complete the work with the three sec- 
tions. At the same time and in the same school another teacher divided 
a sophomore geometry class into two sections and worked according to the 
same general plan. 


In some classes it may happen that two groups will be better 
than three. It is also a fact that some high school subjects are 
better suited to such a procedure than others. Such a procedure 
serves as a basis for directed study. It may not be possible or 
advisable to use such grouping every day. Some lessons, such 
as those in which new material is being presented, may well be 
conducted with the class as a whole. 

A knowledge of the mentality of pupils is, therefore, necessary 
in order to classify pupils as they enter the junior or senior high 
schools. In addition to the mental tests, the pupil’s previous 
scholarship record or the teacher’s judgment of the pupil’s 
ability should be used. In connection with these measures, the 
results of one or two achievement tests, such as a reading test 
and an arithmetic test, may be used to advantage. 

Displacement. — While measurements can be used to classify 
pupils into groups so that group scores on intelligence tests will 
be accompanied by scores of corresponding rank on achievement 
tests, or by marks of corresponding rank from teacher’s rating, 
there will be a few pupils in practically every group who make 
high intelligence scores and receive low grades from the teacher 
or low scores on achievement tests. In other cases high achieve- 
ment test scores or high teacher’s marks are accompanied by low 
intelligence scores. These pupils represent the troublesome 
cases to the teacher and are often used to justify opposition to 
the use of tests, or to question their validity. 

The number of pupils who are not properly placed will depend, 
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to a large extent, on the care with which the measurements have 
been made. Various methods have been used to determine when 
a pupil is not properly placed. The method which is frequently 
used and “‘ which should appeal to the practical superintendent, 
for it means that displacement is not based so largely on chance 
and it guarantees that the amount is sufficient to warrant a new 
classification,’ stresses the pupil’s score “in relation to the 
median score of the group immediately above or below.” “ No 
student will be called displaced unless his score is higher than 
the median score of the group above or lower than the median 
score of the group below.’’! Using this method, Woody, in a 
study of eighty-three pupils as reported in Table 38, page 379, 
came to the conclusion that approximately twenty per cent of the 
pupils should be displaced from the groups in which they had 
been assigned. This displacement is figured on the use of the 
intelligence test alone as a basis for classification. This amount 
may be reduced when the intelligence tests are accompanied by 
the pupil’s previous scholarship record, the teacher’s rating, or 
results on achievement tests. 

A further explanation of the cause of this pupil displacement 
may be found in the interest and the effort of the pupil, the eco- 
nomic or social conditions in the home, or the type of mentality 
of the individual. It is not infrequent to find a pupil who will 
make a high score on an intelligence test, but, on account of 
indifference toward school work, dislike for the teacher, or lack 
of application, will show an exceedingly low scholarship record. 
On the other hand, the pupil who is conscientious, industrious, 
and systematic in his work may, by constant application, stand 
well on his scholarship record but make a low score on an intelli- 
gence test. It is likewise true that the pupil with high mentality . 
as indicated by the intelligence score will, on account of inter- 
ruptions in the home, make little progress in his class work. 
Whatever may be the cause of these individual differences, they 
call for special consideration whenever they appear. ‘The first 
step toward an intelligent treatment of them is a second test, 

1 Journal of Educational Research, 7: 397-409, No. 5, May, 1923. 
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which should be, in most cases, an individual test. After the 
amount or type of mentality of these pupils has been ascertained, 
one of two courses is advisable. If certain pupils make high 
intelligence scores and low achievement scores, the principal or 
teacher should have an interview with them to ascertain an 
explanation of their poor progress and to discover means of 
securing from them results which are commensurate with their 
abilities. If certain pupils make low intelligence scores and are 
making progress slowly but consistently in such a manner as to 
develop good habits of industry, it is often better for them to con- 
tinue with their group, or it may be advisable to assign them to 
other work which will have a more practical and immediate value. 

Educational direction. — After the freshmen pupils in the 
junior or senior high school have been classified into groups on 
the basis of their mental ability as determined by mental tests 
and scholarship records, there remains the important task of 
providing work for each group so that the individuals can develop 
in accord with their respective abilities. As a rule, the curricu- 
lum makes provision for the normal or average pupil. The pupils 
at each end of the scale — pupils with high intelligence and those 
with low intelligence —are neglected. It very often happens 
that the pupils with the high intelligence scores show the greatest 
amount of retardation because they are required to mark time 
with the pupils who have lower mentality and who must progress 
at a much slower rate. Provision must be made for such pupils 
so that they can do a larger amount of work of the kind most 
suited to them and in many cases in less time than the average 
pupil. For the pupils with low intelligence scores there must be 
provided such work as will enable them to develop in accord with 
their interests and abilities. This means that they must have 
in many cases different work and more time than that required 
of the average pupil. 

It is a well-recognized fact that one of the chief causes of with- 
drawal from school is failure. It is further recognized that this 
failure is due, in large measure, to the fact that many pupils with 
low mental ability take subjects which are not suited to them. 
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Proctor,! in a study of the progress of high school pupils in the 
traditional curriculum, came to the conclusion “ that 50 per cent 
of those who test below normal will be eliminated within the first 
two years; that 25 per cent additional of the subnormal group 
will be transferred to other high schools because of failure in their 
school work; and that a negligible number will never graduate.”’ 
Bright,? in a study of high school freshmen by Terman Group 
Tests and teachers’ marks in the different high school subjects, 
found the coefficient of correlation between the mental tests and 
teachers’ marks in Latin and algebra to be .65 and .50 respec- 
tively. He further concludes : 

1. . . . those (pupils) whose intelligence scores in the Terman Group 
Test are below 76, the 25 percentile of the entire freshmen distribution, have 
absolutely no chance to make a passing grade in Latin; and that those 
whose intelligence scores are below 79, the median of the whole group, will do 
unsatisfactory work in Latin. 3 

2. Seventy-one per cent of those who failed or received the lowest pass- 


ing grade in algebra had intelligence scores below the median of the whole 
freshman group. 


Since failure to progress in a subject is one of the chief causes 
of withdrawal from school, and since there is a relationship 
between pupils’ scores on mental tests and teachers’ marks, the 
elementary schools should send to the high school the following 
information about each pupil who is promoted : 

1. A grade which will represent the general standing in the last year in 
the elementary schools, or a rating by the teacher as high, average, or low to 
indicate general standing. 


2. Scores on a mental test to indicate the amount of mental ability. 
3. Scores on several achievement tests, as reading and arithmetic. 


It may also be advisable for the teachers in the elementary 
schools to note any special interests of the pupils and possibly 
indicate the course in which the pupil will most likely be inter- 
ested. With this information the high school principal will be 

1 Proctor, W. M., “Psychology Tests and the Probable Success of High School 
Pupils,’ Journal of Educational Research, April, 1920. 


2 Bright, Ira J., “Intelligence Examinations for High School Freshmen,” Journal 
of Educational Research, June, 1921. 
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in a better position to advise the pupil in the selection of his 
courses. He would be justified in advising some pupils to empha- 
size mathematics or languages, or both, while he may advise 
others to give special attention to the industrial or commercial 
subjects. He would also have information on which he could 
permit some pupils to take five subjects while other pupils would 
be assigned four subjects. In some cases he may find it advisable 
to permit some pupils to carry as few as three subjects. 

This classifying pupils into groups and directing them into 
certain courses will continue throughout the four years in high 
school. ‘The classification may consist only of the formation of 
two or three divisions in a class of twenty or thirty pupils, or it 
may be the assignment of extra work to the more capable pupils 
in a class; nevertheless the need for each is as genuine as in the 
first year. 

Such a procedure will call for broader curricula, and it will 
result in fewer failures. It will call for teachers with efficient 
training and broad, sympathetic understanding, and it will result 
in a more democratic institution which will enroll pupils of all 
classes of society and meet more adequately the needs of the 
community. 
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PART III 


TESTS IN SECONDARY SCHOOL SUBJECTS 


CHAPTER XVIII 
THE MEASUREMENT OF FOREIGN LANGUAGES 


TuErE is possibly no subject taught in the high school about 

which there has been more speculation than the method of in- 
struction, the value, and the purpose of foreign languages. This 
statement applies more to Latin and Greek than to the modern 
languages, as French, German, and Spanish. 
A history of the place which Latin has held in the field of 
secondary education from the time of the establishment of the 
Latin Grammar School in early colonial days to the introduction 
of the academy and finally to the cosmopolitan public high school 
will record in a general way the changing conceptions which pre- 
vail in the field of secondary education from the earliest begin- 
nings to the present time. There was a time when Latin was. 
the all-important subject in the secondary school curriculum. 
In some high schools of to-day there are instances in which Latin 
receives scant recognition. Modern languages, such as German, 
French, and Spanish, have superseded Latin on account of their 
more practical and social values. More recent tendencies in the 
study of these subjects lead to a saner point of view which holds 
that all of these subjects have an important place in the high 
school curriculum. For some pupils they do not have a value 
that will justify their study. All of them do not serve all pupils 
alike, but each has an important value for those who need them 
and can profit from them. It therefore follows that the study 
of foreign languages should be elective. 

While it is not within the scope of this study to make an analy- 
sis of the values of foreign languages, it is worth while to call 
attention to those values which are affected by the use of measure- 
ments. Important among these values are: first, the contribu- 

301 
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tion which foreign languages have made to the mother tongue; 
second, the rapidly increasing social value of modern languages. 

It has been estimated that from 50 to 60 per cent of the total 
English vocabulary is derived directly or indirectly from Latin, 
and as much as a third of our total vocabulary is derived from 
French. It is further recognized “ that the Anglo-Saxon element 
of our language is closely related etymologically to the German 
as a member of the same family of languages.” ! It would 
appear, therefore, that foreign languages have a contribution to 
make to our mother tongue in developing these values among 
pupils. Measurements will aid in the determination of word 
knowledge, in the exact use of terms as instruments of thought 
and expression, and in the development of meaning of terms. 

The many forces which are at work to establish an understand- 
ing between nations give modern languages a much more impor- 
tant social value. In the attainment of this end, the knowledge 
and use of words and the comprehension of thought in sentences 
form an important part. In the study of the use of measure- 
ments in foreign languages, these values should be kept clearly 
in mind. 


LATIN TESTS 


Henmon Latin Tests. — This series of tests is made up of five 
different tests, namely, tests 1, 2, 3, 4, and X. Each test con- 
tains a vocabulary test and a sentence test. Each vocabulary 
test contains 50 words. The reliability coefficient of the vocabu- 
lary tests is about .93. Each sentence test contains ten sen- 
tences, except Test X, which contains twelve. Tests 1, 2, 3, 4, 
and X are of approximately equal difficulty. The words used 
in these tests were taken from “ thirteen recent or widely used 
beginners’ books, Caesar, Cicero, and Virgil.” Each word in 
the vocabulary test and each sentence in the sentence test is 
given a scale value which is placed on the left-hand margin of the 
test sheet. The pupil score is the sum of these scale values for 


1 Inglis, Alexander, Principles of Secondary Education, pp. 464-465. 
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each test and the number and percentage of words and sentences 
correct. The revised standards for these tests are as follows: 


YEARS oF LATIN 


VOCABULARY F 5 . ; 
2 1 15 2 | 25 3 35 4 
Conor scale.valluesai 2 © 9. «1739 | O7 A751 -82. | 89110%:.]1 95.1 90 
INGarionE® tas Rk eh es [e815 34. A905) 42 4A 2450) 47a Ae 
SENTENCES 
ee Phe Se a ee ee 
enmorecsle values... east 4.1058. | TE. | 135}. 10 sl 26,1922) eee 
hee ya eae area re ea ake Se ee OD Gi Oc oa 7e ee? 


The time allowance is eight minutes for the vocabulary test 
and twelve minutes for the sentence tests. The tests are not 
speed tests. A pupil who knows the vocabulary or who can 
translate the sentences can do all of them without difficulty in 
the time allotted. 

Evaluation of the tests. — Considerable practice in giving 
these tests justifies the statement that the words in the vocabulary 
and sentence tests are well selected and form the important 
words that should be taught high school pupils. It has also been 
found that, on account of the simple instructions for giving the 
tests, no teacher should have any trouble in applying them. 
The care with which they have been constructed and the adequate 
scores are distinct merits. The instructions and the method of 
scoring are simple. The instructions for scoring the tests are as 
follows: In the vocabulary test “score each word as right or 
wrong, any translation given in a standard Latin dictionary 
being granted full weight. In the sentence test, score each sen- 
tence as either right or wrong without attempting to give partial 
credits.” These instructions give the scorer considerable lati- 
tude, which results in different interpretations, to the extent of 
affecting the final results. More detailed instructions for scoring 
the tests would be helpful. It would also seem that provision 
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should be made for partial thought units in scoring the sentence 
tests. ‘Teachers frequently make the criticism that the sentence 
tests do not describe accurately the ability of the student to 
interpret the sentences. Recent investigations! seem to show, 
too, “that the vocabulary measured by the Henmon Test is 
chiefly the product of the first four semesters of training. A test 
for higher levels should be developed.” These tests are possibly 
among the most widely used Latin tests. The Latin teacher will 
find them of great help in the direction of her instruction. 

Inglis Latin Tests. — These tests are planned to cover three 
different phases of the study of Latin ; namely, Latin vocabulary, 
syntax, and morphology. They consist of the following: Gen- 
eral Vocabulary Test, Forms A, B, C, D, and E; Syntax, Forms 
A and B; Morphology Test, Forms A, B,C, D, and E. From 
forty to forty-five minutes are required to give one of these tests. 
Each form of the General Vocabulary Test is made up of 150 
words selected from the Latin vocabulary of Caesar, Books 1 to i 
Cicero’s Six Orations, and Virgil’s Aeneid, Books 1 to 6 as com- 
piled by Lodge.? The words were selected and a value given 
them on the frequency of their use in secondary school Latin. 
The pupil is asked to give the English meaning. The following 
are samples from Form A. | 


LATIN WorpD ENGLISH MEANING CREDITS 
RD 9) A A Ve Gai a Eee 40 
TARE he dt ey. ly (acai ae eee ed 5 
CIE i? A See ae gay aeNeny Fe 3 


The Syntax Test is based on the number of times each con- 
struction occurs in Caesar, Books 1 to 4, Cicero’s Six Orations, 
and Virgil’s Aeneid, Books 1 to 6 as compiled by Byrne, Lee, et al. 
This test is divided into two parts. 


1 Brueckner, L. J., “The Studies of Certain Basic Latin Scales,” Journal of 
Educational Research, May, 1924. 

* Lodge, Gonzales, The Vocabulary of High School Latin, Columbia University 
Contributions to Education, Teachers College Series, No. 9, Revised and Amended 
Edition. 

* Byrne, Lee, and others, The Syntax of High School Latin, University of Chicago 
Press, 
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Part I of each form of the test deals with substantive constructions and 
includes thirty-one items, or about one in every two substantive construc- 
tions in secondary school Latin. Part II of each form deals with verbal 
constructions and includes twenty-nine items, or about one in every three of 
the verbal constructions employed in secondary school Latin. In all, each 
form of the tests includes sixty items out of the one hundred thirty-one items 
involved in the syntax of secondary school Latin, — one in every two of the 
constructions employed. 


The different items were selected and a value given them on 
the basis of their frequency of use in secondary school Latin. 
The following are samples from this test: 


Part I 
eee et, Je eee 
ron Reemonaet: CASE jgatreen ee be Preposition | CREDITS 
Soldiers are fighting. 300 
I asked him for help. I 
Part II 
eee ee a ee 
Gh Seco aad MopE | TENSE canes be Conjunction | CREDITS 


eens | i | | RS | A 


He withdrew defeated. ia 


The Morphology Tests are based on the morphology of second- 
ary school Latin as determined by Caesar, Books 1 to 4, Cicero’s 
Six Orations, and Virgil’s Aeneid, Books 1 to 6, and from figures 
compiled by the author of the test and Byrne. The tests include 
nouns, verbs, adjectives, pronouns, adverbs, declensions, and 
conjunctives. These tests are constructed “on the basis of the 
relative values of inflectional forms in secondary school Latin, 
and scoring values are assigned to items in the tests according to 
the proportionate contribution which the inflectional form or 
morphological category makes to the total morphological situa- 
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tions in secondary school Latin.” The following examples are 
sufficient to show the nature of the test. 


pe gant In THE BLank SPACE WRITE THE Forms CALLED FOR CrepITS 
Templum Nominative plural: aac... scree ee 48 
Fas Accusative singilarsts ioeaes. fo nse ee os I 
ADJECTIVE DERIVED ADVERB preity a phi nat 
[Wievty a) cy St es ame mee Oram en 7 PO bre Sa kre e 5 


So far, standards have not been provided for the syntax and 
morphology tests. Standards based on the results of more than 
five thousand pupils in fifteen high schools are provided for the 
vocabulary test, which are as follows: 


ge ieee MMyaves Séose il peer z Masry Scove a grin 
4 months + year 33 26-38 
4% months I year 53 50-60 
5 months Ix years 56-61 
6 months 2 years 62-73 
7 months 2% years 68-75 
8 months 3 years 69-82 
9 months 3% years 75-83 


4 years 78-87 


Evaluation of the tests. —'These tests represent a distinct con- 
tribution to measurements in foreign languages. The following 
characteristics are significant: First, the material is selected on 
the basis of its use to secondary school Latin. This material is 
made on the assumption “‘ that for the present purposes the value 
of a Latin construction, word, or form is in proportion to its use- 
fulness and that its usefulness is in proportion to the frequency 
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of its occurrence in secondary school Latin.’ -Second, the 
material covers adequately the field of secondary school Latin 
and reliable and complete data on its sources are supplied. Third, 
the material in the tests is of sufficient variety so that the tests 
have a distinct diagnostic value. Fourth, the score key provided 
with each test prevents the results from being affected through 
variation in the interpretations of different scorers. Fifth, the 
teacher or the pupil can determine how the knowledge of the 
Latin word, the Latin syntax, or Latin morphology compares 
with the knowledge of those factors of secondary school Latin, 
or how well the pupil is progressing from time to time toward 
a complete knowledge of those items necessary for secondary 
school work in Latin. 

Tyler-Pressey Tests in Latin Verb Forms. — This test is 
intended to measure a pupil’s knowledge of Latin verb forms. 
Thirty-two different verb forms are included in the test. Four 
different translations are given for each verb form, only one of 
which is correct. The pupil is instructed to underline the correct 
translation. The following is an example: 


Sil.— He was...... May he'be:.. .<" Hes en He will be 


The test is prepared in such a manner that any teacher can give 
it without difficulty. The time allowance is fifteen minutes. 
The score is the number of words with correct translations 
marked. 

Pressey Test in Latin Syntax. — A pupil’s knowledge of Latin 
nouns, pronouns, and adjectives is measured in this test. Thirty- 
three English sentences are given. Each sentence is followed by 
four different Latin translations, only one of which is correct. 
The pupil is told to underline the correct Latin translation. The 
following is a sample: 

They throw spears. — Hastis jaciunt...... Hastam jaciunt...... Hastae 
Vaeiliiitee ge a. 7 Hastas jaciunt. 


The score is given in terms of the number of sentences with the 
correct translations marked. Twenty minutes are required to 
give the test. 
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Godsey Diagnostic Latin Comprehensive Test. — This test 
is divided into three sections, in each of which are eleven English 
sentences. Each English sentence has a Latin translation in 
which four different forms of one of the Latin constructions are 
given, only one of which is correct. The pupil is directed to put 
a circle around the right form. At the right are four numerals 
which refer to rules at the bottom of the test. The pupil is also 
asked to draw a circle around the numeral which refers to the 
rule covering the form indicated by him as the correct form in 
the Latin translation. The following sentence taken from the 
test will serve to make clear the nature of the test: 


SECTION II 


Draw a circle around the number of 
the rule which applies to the correct 
form. 


a) Our leader has a brave son 


Dux noster filium (fortiem, fortis, I—3—4—9 
fortem, forti) habet. 


The test therefore becomes a measure of a pupil’s knowledge 
of Latin forms and also of the rules governing these forms. The 
score Is given in terms of the number of sentences with correct 
translations marked and also the number of correct rules given. 
Thirty minutes are given in which to take the test. 

Evaluation of Pressey, Tyler-Pressey, and Godsey Tests. — 
These three tests are well suited to be used with the same group 
of pupils at the same time. Taken together, they give a com- 
prehensive diagnosis of a pupil’s knowledge of verb forms, nouns, 
pronouns, adjectives, and sentence structure with rules. More- 
over, they are of the multiple choice type so that a pupil’s answer 
is either right or wrong and the element of error due to difference 
in interpretation by the scorer is reduced to a minimum. 

The merits of these three tests, together with the Henmon 
Tests, are admirably set forth by Brueckner ! in a report of an 


1 Brueckner, L. J., ‘The Status of Certain Basic Latin Skills,” Journal of Educa- 
tional Research, May, 1924, pp. 390-402. 
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investigation, conducted by the American Classical League, of 
the basic Latin skills. This investigation included, among others, 
the results from over sooo pupils tested with the Pressey and 
Tyler-Pressey Tests and over 7000 pupils tested with the Hen- 
mon and Godsey Tests. Valuable information as to the validity 
and place of these tests is given from correlations established 
between “‘ eighty second semester pupils and of a similar group 
of fourth semester pupils.” The correlations, together with the 
conclusions of the author, are as follows : 


TABLE 40. — INTERCORRELATION OF TEST SCORES FOR Two- 
SEMESTER AND FouR-SEMESTER PUPILS 


ee nak et lk er ee a ee en ee ee ee 


FPERIEON fast mae Saas TYLER GODSEY 
VOCABU- PRESSEY 
UNIT PARTIAL PRESSEY RULES 
LARY 
CREDIT CREDIT 
SEMESTERS SEMESTERS SEMESTERS SEMESTERS SEMESTERS SEMESTERS 


J ee eee ee ne ee tan SET Se Ta Tae aaa 


Henmon 

Sentence 

Unit- 

Credit . 105 | 435 

Henmon 

Sentence 

Partial 

Credit . CAS +! 30 Aste) egife 

Pressey . .60 | .64 eas |) re doe .25 .40 

Tyler- 

Pressey 66" 44 AZ|) GAA 46 30 42 .68 

Godsey 

Ruleses. |s—.03 | .40 2] —.007! 14538 .18 44 .60 75 .50 .56 
Godsey 

Sentence 60 |. .57 58 4st 62 sate 46 85 Ta 76 .62 .69 


There is a high degree of correlation between any given test and each of 
the others used in the survey except for the Godsey rules. For the two- 
semester group the small negative correlations between the Godsey rules 
and the Henmon vocabulary test and the Henmon sentence test (unit-credit) 
show a slight inverse relation between the abilities measured by the Godsey 
rules and by these two tests. 


The median scores for these three tests obtained by Brueckner 
in his investigation will be helpful to teachers for the reason that 
they are reported by semesters. ‘They are as follows : 
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TABLE 41.— STANDARD Scores For Eacu Test BASED ON 
MEDIAN SCORES 


TOTAL 
POSSIBLE 
SCORE 
6 7 8 
Godsey 
pentences:".; “Ye 4%... 24.6 | 24.0 | 26.3 33 
RON er ok Ee OE rs a 2 28.6 | 28.4 | 30.1 33 
Pressey Syntax Test . . . . 22.7 | 25.9 | 25.4 33 


Tyler-Pressey Verb Forms 


Ullman-Kirby Latin Comprehension Test. — This test is made 
up of ten paragraphs of Latin. Each paragraph increases in 
difficulty. From three to four questions in English follow each 
paragraph. These questions call for information contained in 
the paragraph. As a rule these questions are so worded that the 
answer can be given in one word. There are a total of thirty- 
three questions on the ten paragraphs. Paragraph V is quoted 
here to show the nature of the test. 


Read this and then write the answers. Read it again if you need to. 


Itaque nilla interposité mora& Caesar impedimenta omnia prima nocte ex 
castris Apolloniam praemisit. His praesidio ana legid missa est. Dudas 
im castris legionés retinuit, reliquas sex dé quarta vigilid ad idem oppidum 
praemisit. 

How many legions did Caesar send out at nightfall ? ——— 


For what purpose ? —— 
What was the total number of legions sent by Caesar to Apollonia ? 


The pupil’s score is the number of correct answers. Thirty 
minutes are allowed for the test. 


OTHER LATIN TEsTsS 


Among other Latin Tests which are available and which the 
teacher will find useful are the following : 

1. The Brown Latin Tests consist of four different tests ; 
namely, Connected Latin Test, which represents ‘‘ An Episode 
from Caesar’s Civil War, to be translated into English,” a Latin 
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Sentence Test in two forms, Form A containing thirty Latin 
sentences, and Form B containing twenty Latin sentences to be 
translated into English, a Latin Grammar Test containing twenty 
Latin sentences with the correct translations in which the pupil 
is required to give the construction of certain designated forms, 
and a Latin Vocabulary Test containing filty Latin words for 
which the English equivalents are to be given. 

2. The Starch-Watters Vocabulary and Translation Tests con- 
tain two tests, one on the translation of one hundred Latin words 
and another on the translation of ten Latin sentences. 

3. The Holtz-Godsey Latin Teaching Tests contain five tests 
which deal with the Latin Vocabulary. 

4. The White Latin Test is intended “‘ to measure growth in 
knowledge of Latin on the part of high school and college students 
through four years of Latin.” It contains two forms, Form A 
and Form B, each of which is made up of too Latin words and 
20 Latin sentences to be translated into English. 


MopERN LANGUAGE TESTS 


Henmon French Tests. — This series of tests comprises four 
tests, Tests 1 to 4. Each test contains a vocabulary test of fifty 
words and a sentence test of ten sentences. The vocabulary 
test and the sentence test of Test 1 are of the same degree of 
difficulty as the vocabulary test and the sentence test respec- 
tively in the other tests. These four tests make possible the 
measurement of a class as to its knowledge of vocabulary and 
sentence translation at different times in order to show the amount 
of growth. It is also possible and, in some cases, advisable to 
give two tests at the same time if circumstances warrant. The 
application of the tests is a simple process so that any teacher 
can give them. Eight minutes and twelve minutes are required 
for the vocabulary and sentence tests respectively. The tests 
measure the pupil’s ability to write, speak, and understand the 
French language as indicated by (x) the scope and accuracy of 
his vocabulary, (2) his ability to understand connected sentences, 
and (3) his knowledge of grammar. 
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The revised standards which have been obtained from the 
testing of a large number of students scattered over different 
sections of the United States are as follows: 


SS 


YEARS OF FRENCH 


VOCABULARY 


Sum of scale values . 
Number right 
Per cent right 


SENTENCES 


Sum of scale values . 
Number right 
Percent. right . . . 25 46 


g g.O 
67 75 


Evaluation of the test. — The instructions for scoring the tests 
are as follows: (1) “Score each word as right or wrong, any 
translation given in a standard French dictionary being given 
full weight,” and (2) “in the sentence test score each sentence as 
either right or wrong without attempting to give partial credits.” 
These instructions do not seem to be definite enough to satisfy 
most teachers of French and to prevent variability in the scores 
due to the different interpretations placed upon them by different 
scorers. A scoring key would be a great help to the teacher who 
is scoring the tests. Moreover, judging from the comments of 
teachers, it would seem that the test results would be more helpful 
to them if the sentences in the sentence tests were divided into 
the different units of which they are composed and standards 
provided for partial unit credits. In this way the tests would 
have a greater diagnostic power and would possibly be of greater 
help to the teacher in the direction of her teaching according to 
the results. On the whole the teacher of French will find the 
tests valuable instruments in the direction of her instruction. 

Handschin Modern Language Tests. — This series of tests 
comprises three different tests, two tests — Test A and Test B — 
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for silent reading, and one for comprehension and grammar. The 
silent reading tests are intended for pupils in their first or second 
year of French in a four-year high school, and the comprehension 
and grammar test is intended for pupils in their first year of 
French in a four-year high school. Five minutes are allowed for 
each of the two silent reading tests and ten minutes for the com- 
prehension and grammar tests. 

Silent Reading Test A is made up of twelve exercises con- 
structed in the form of questions. The pupil is asked to read 
these exercises and answer the questions. The answers, which 
can be embodied in one or two words or in a phrase, must be 
given in French. Only one term is accepted and this term is 
provided for the scorer on a key which accompanies the test. 
The first exercise which is given here will make clear the nature of 
the test. 


La terre est plus grande que la lune et le soleil est plus grand que la terre. 


Quel est le plus grand des deux, le soleil ou la terre? 


Silent Reading Test B is made up of a story in French of one 
hundred ninety-two words. The pupil is given one minute to 
study the story, at the end of which time he is asked to draw a 
circle around the last word read. He is then given five minutes 
in which to answer certain questions which measure his ability 
to comprehend what he read. Ten minutes are provided. The 
questions are given in English and the answers are to be given in 
English or French as the pupil prefers. A key which accompanies 
the test gives the exact answer to each question. The answers 
given in the key are the only answers which can be accepted. 
The first two lines of the story, together with the first two ques- 
tions, are given below to make clear the nature of the test. 


L’aigle et le hibou, aprés avoir fait longtemps la guerre, convinrent d’une 
paix; les articles préliminaires avaient été : 


Of what two characters does the story treat ? 


What did they finally agree to do? 
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The series contains also a Silent Reading Test A and a Silent 
Reading Test B in Spanish which are constructed on exactly 
the same plan of the Silent Reading Tests A and B in French. 

The Comprehension and Grammar Test A in French contains 
“six easy French sentences ” which are reproduced here: 


Il s’approche de la ( ) porte. 

Il prend le ( ) bouton. (Bouton is masculine.) 
Il pousse la porte. 

Ainsi la ferme-t’il. 

(It) est (closed.) 

Il marche 4 ( 


) place. (Place is feminine.) 


The pupil is given five minutes in which to study these sen- 
tences. He is then asked to turn the sheet over and reproduce 
the sentences and at the same time fill in the blank spaces with 
the proper pronouns, participles, and adjectives. After the 
pupil has finished reproducing them he is given ten minutes 
in re-writing these sentences “in the third person plural, past 
indefinite tense.”’ 

A scoring key is provided which indicates the twenty-two 
words which are to count in his score and on which errors may 
be counted. The key also provides the possible errors on the 
second version. 

Evaluation of tests. — One of the chief merits of these tests 
will be found in the method of scoring the answers. The method 
is exact so that there is not the possibility for different interpre- 
tations of the same answer by different scorers. Moreover, the 
tests have a diagnostic value which will help the teacher to locate 
difficulties of individual pupils. In addition to the determination 
of the amount of comprehension, the tests will determine a pupil’s 
knowledge of the different forms of nouns, verbs, articles, adjec- 
tives, and participles. 

Wilkins’ Prognosis Test in Modern Languages. — This series 
of tests contains six different tests which are as follows: 


Test I. Visual-motor (seeing and writing). Student is given five seconds 
in which to observe a French or Spanish sentence on a flash card and then 
write it. 
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Test II. Aural-motor (hearing and writing). Student is read a French 
or Spanish sentence and then asked to write it as he heard it. Ten minutes 
are given. 

Test III. Memory. Student is given two minutes in which to study ten 
words in French or Spanish with the English equivalent and then write them. 

Test IV. Grammar Concepts. Fifteen minutes are allowed in which 
to change the forms in a group of English sentences. 

Test V. Visual-oral (seeing and speaking). Student is given three sec- 
onds in which to observe an English sentence on a flash card and then report 
it to the examiner. 

Test VI. Aural-oral (hearing and speaking). Student is asked to repeat 
a French or Spanish sentence which the examiner pronounces to him. 


The first four tests can be given to a group of pupils and are, 
therefore, group tests. It takes twenty-three minutes and fifty 
seconds to give these four tests. The last two tests are indi- 
vidual tests and can be given to only one pupil at a time, which 
should not be in the presence of other persons. About fifty 
seconds are required for each of these two tests. The author 
states that forty-five minutes are sufficient to test a class of 
twenty-five to thirty pupils with tests five and six. Each item 
in the tests is given a certain credit value. The maximum 
number of credits on tests I to Vl is 600. The standard for these 
tests is as follows: “Students scoring less than 360 (60 per 
cent) are probably unfit for modern language work as now 
organized in our schools. However, at the direction of the 
teacher, such students may be allowed to enter a class, but 
they should be given elimination tests at the end of four full 
weeks of study.” 

All six tests appear in one folder. In the folder is included a 
test in Spanish and French to be given at the expiration of four 
weeks of study in one of these languages. According to the 
author, those pupils failing to secure a rating of 60 per cent on 
this test should be eliminated from the study of modern languages. 

Evaluation of the tests. — These tests are intended to deter- 
mine a pupil’s ability to succeed in modern languages. T’o such 
pupils these tests should be given before any knowledge of a for- 
eign language has been acquired. In addition to their prognostic 
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value, the tests may be used as the basis for the classification of 
pupils into groups. 

The tests are constructed so that they can be given and scored 
with accuracy by a modern language teacher. On account of 
the influence of such factors as interest, effort, and emotional 
states on the results from any test, it is not wise to base conclu- — 
sions of too great import on the results of any tests. On the 
other hand, there can be no question about the fact that such a 
careful preliminary study of pupils’ abilities as can be provided 
with these tests will serve as a valuable basis for public guidance. 
In addition, it will give the classroom teacher a more intimate 
knowledge of her pupils than could be obtained in any other 
manner in the same time. The application of such a test would 
certainly serve as one means of preventing failures. Time and 
effort will be well spent by the classroom teacher if these tests 
are given to all pupils taking up the study of modern languages. 

American Council Tests in French, German, and Spanish. — 
These tests have been constructed for the Modern Foreign Lan- 
guage Study which is being made by the American Council on 
Education with the coéperation of the United States Bureau of 
Education. 

For each of the three modern languages, there are two tests, 
Part I and Part II. Part I for each language is made up of a 
vocabulary test and a grammar test; Part IT for each language is 
made up of a silent reading test and a composition test. 

These are still in experimental form, but the content of the 
tests, the care with which they have been constructed, and the 
accuracy with which they can be scored make them valuable 
instruments in the hands of the modern language teacher for the 
improvement of her instruction. 


UsING THE RESULTS FROM ForEIGN LANGUAGE TEstTs 


One of the problems which confront the high school principal 
and the teacher of Latin is the large amount of failure among the 
students who study Latin. It is not infrequent to hear the 
teacher of Latin criticized by parents on account of the large 
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number of failures in this subject. The teacher, in defense, will 
maintain that a great many students are studying Latin who 
cannot profit from it, who are not interested in it, and who should 
be taking other subjects. The use of a Latin test will not only 
supply the teacher and principal with information concerning 
those who should or should not take Latin, but it will also 
enable the teacher to adjust her instruction more adequately 
to the needs and capacities of those who can profit from and 
who should take this subject. | 

Latin tests and pupil failure. — These problems confronted a 
Latin teacher in a high school of approximately 2000 pupils in 
city X during the session of 1921-22. The Henmon Latin Test 
was given to all students who were studying Latin. The results 
are shown in Table 42, which is read as follows : 

Thirty pupils in the first half of the ninth year made a score of five words 
right and 30 per cent right on the vocabulary test and two and five-tenths 


as the sum of the scale values; two and eight-tenths sentences right and 
20.5 per cent of the sentences right in sentence tests, etc. 


TABLE 42. — LATIN SCORES 


VOCABULARY SENTENCES 


YR. IN ~| NUMBER NUMBER PER CENT SCALE 
SCHOOL | PUPILS RIGHT : RIGHT VALUES 


NUMBER PER CENT 
RIGHT RIGHT 


“<— |Stan.1| X— | Stan. x— : xXx— Stan. x— 


Le G30 5 30 2.5 
First H 100 9 13.5 30 55 4.43 
sama | | [es | & |» | BS 
Third - Ad 18 | 22 a 88 ee 
Teed ree enemies 


1 Old Standards. 


It will be noted that in this school the scores in Latin in the 
first and second years are very much below standard. In the 
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third and fourth years the scores either approximate or surpass 
the standards. 

When a further study of the progress of students taking Latin 
in this school is made, a partial explanation of these low standards 
is found. A study of the progress of the group beginning Latin 
in 1916-17 was made. Of the total number of failures made by 
this group, 65 per cent represented failure for the first time; 
20 per cent of the failures represented second failure ; Io per cent 
a third failure, and 5 per cent a fourth failure. In this same 
school it was found that so per cent of the students left school at 
the end of the first year and 30 per cent of those remaining left 
school at the end of the second year. 

In order to ascertain the mental level of these pupils, the Army 
Intelligence Test, Alpha, was given to the entire school. The 
results compared with the norms are as follows: 


_0eeee—s—s—sSss 


FourtH YEAR| Turrp YEAR | SECOND YEAR| First YEAR 


Ue 130 115 100 go 
National Standard. . . 120 117 III 97 


S8SSSSSsSsSsSsS990$90@09M9030.MMaSamaS Nt 


It will be noted by referring to Table 42 that the pupils in the 
third and fourth years, judging from the results in the comparison 
with the standards, have succeeded well in Latin. It is not 
unfair, therefore, to assume that the instruction in Latin in this 
school is reasonably efficient. It was also found that of the total 
number of students entering 70 per cent enrolled in Latin. The 
large enrollment was due to the fact that the tradition in the 
community was so strong in favor of the study of Latin that a 
pupil did not feel that he was among the leaders in the school 
unless he took Latin. 

On a basis of the failures, the low standards, the elimination 
in the first and second years, and the low mental level in the first 
two years, the principal and the teacher adopted the following 
plan: first, the entering group each year was given a mental 
test and the results from this test, together with the pupil’s 
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grades in the elementary schools and the ratings of the elementary 
teachers, were used as a basis for the direction of pupils into 
courses more in accord with their interests and abilities; second, 
when a pupil failed in Latin at the end of the first semester, his 
case was considered by the teacher in consultation with the pupil 
and his parent. This conference frequently resulted in the 
pupil’s dropping the subject of Latin for some other course more 
in line with his interest. The pupils were grouped in sections 
according to their mental levels as determined by the mental 
tests. Four special groups were organized in order to give indi- 
vidual attention to those pupils who were making slow progress. 
As far as possible instruction in Latin was related to the mother 
tongue. 

While data are not available to prove the efficiency of this 
plan, the judgment of the teacher and the principal, together with 
the interest of the pupils, gives evidence of the fact that the 
percentage of failure has been reduced, fewer pupils are leaving 
school on account of failure in Latin, and the pupils enrolled in 
Latin are more suited to the study of this subject ; consequently, 
more satisfactory results are being obtained. It represents, 
moreover, a procedure by which a principal and teacher may 
effect more care in directing pupils into courses and in suiting 
the instruction to pupil needs. It also represents a procedure 
in the reduction of the amount of elimination and failure. 


Tue HENMON FRENCH TEST 


In this same school, the problem of failure and repetition 
among the pupils taking French was equally serious with the 
same problem in Latin. Consequently, the teachers gave the 
Henmon French Tests to all pupils in first and second year 
French, with the results as shown in the table at the top of 
the next page. 

According to this test, the students taking French in this school 
are considerably below the standards supplied with this test. In 
no grade did the scores reach the standards. 
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TABLE 43. — FRENCH SCORES 


VOCABULARY SENTENCES 


YEAR NUMBER 
vet ae NUMBER PER CENT SCALE PER CENT 
RIGHT RIGHT VALUES RIGHT 


ScHoot | Pupits 


Stan.1 Stan. | X— | Stan. 


Parnas | repemminer eis leraeaateed brcecommmees ( cec ocg  em es | Re el Pe se 


37.7 62.6 | 78.5 Is77 


Year | H 32.0 


3s ee aaeal | ea Go veren Gewese oc Oe ee ee eS / 


Second | L ‘ 49.7 
47.0 


1 Old Standards. 


A study of the progress of the group beginning French in 
1916-17 was made. Of the total number of failures made by 
this group, 64 per cent represented failure for the first term; 
23 per cent of the failures represented failures for a second time ; 
8 per cent of the failures represented failures for the third time, 
and 5 per cent of the failures represented failures for the fourth 
time. 

The teachers of French used the same methods as those em- 
ployed by the teachers of Latin, with equally satisfactory results. 

These low results, together with the large percentage of failures 
in this subject, the large percentage of eliminations, and the low 
median intelligence scores in the first and second years, argue 
strongly for a broader program of studies and a more thorough 
pupil guidance plan. 

Results of scientific investigation. — The Classical League of 
America has conducted an exhaustive investigation into the value 
of Latin in the secondary school. During 1921 over one hundred 
schools in thirty-five states participated in a study of the relative 
composition of groups studying Latin and similar groups not 
studying Latin. Each group was given four forms of one of the 
following tests: Thorndike-McCall Reading Scale, Carr English 
Vocabulary Test, Thorndike Test of Word Knowledge, and the 
Charters Diagnostic Language and Grammar Test. In addi- 
tion, practically all of the schools were tested with one of the 
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best six intelligence tests available. The results of this study 
are summarized as follows: 

1. Conditions vary very widely in different schools. 

2. The Latin pupils are superior on the whole to the non-Latin group, 
especially in word knowledge. 

3. This superiority, on the whole, is not as great as has been supposed. 

4. The outstanding characteristic of the Latin group, in almost every 
school which was examined, is its heterogeneity. 

These findings are evidence of the fact that in practice Latin 
draws a group of pupils who differ widely in mental ability, that 
~ such heterogeneous Latin groups should be classified according 
to their ability to succeed in Latin, and, further, that more ef- 
fective pupil guidance is advisable and, indeed, necessary in 
order to prevent many pupils from taking Latin, since this sub- 
ject seems to draw and require a somewhat superior group than 
the non-Latin subjects. 

In this same study it was found that, on the Thorndike Test of 
Word Knowledge and on the Carr English Vocabulary Test, the 
percentages of Latin pupils reaching or exceeding the median for 
the non-Latin pupils were 70 per cent and 72 per cent respectively. 
The pupils studying Latin have, therefore, greater word knowl- 
edge than the pupils not studying Latin. This situation is 
possibly due to the contribution which the study of Latin makes 
to English, or it may be that Latin on the whole draws pupils 
who have this superior word knowledge. 

Effect of Latin on spelling. — It has already been pointed out 
that from so to 60 per cent of the total English vocabulary is 
derived directly or indirectly from Latin. This fact makes it 
imperative to teach Latin so that it will improve the use of the 
mother tongue. This value should be seen in sentence structure, 
variety, and exactness in vocabulary, spelling, etc. 

Concrete evidence of the improvement which a study of Latin 
has on spelling is given by Coxe ? in a report which is part of the 

1 Newcomb, Edith I., ““A Comparison of the Latin and non-Latin Groups in 
High School,” Teachers College Record, November, 1922. 


2 Coxe, W. W., “The Influence of Latin on the Spelling of English Words,” 
Journal of Educational Research, March, 1924. 
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Latin Investigation conducted by the Classical League of America. 
The purpose of this study was twofold: first, “the extent to 
which Latin, as now taught, is improving the spelling of English 
words and, second, the best methods and material which can be 
used to produce a maximum improvement.” The study included 
fifty-eight representative schools in which the Buckingham- 
Coxe Spelling Scale —a scale specially devised for this study — 
was given in November, 1922, to groups of pupils studying Latin 
and to groups not studying Latin. This test was followed by 
different forms of the same test in February and May, 1923. 
After the last spelling test was given it was found that during 
the year the Latin and non-Latin groups showed a gain in spelling 
of 3.6 and 2.6 words respectively on words of Latin origin. On 
words of non-Latin origin, the gain was 0.2 of a word and o.1 of a 
word respectively. The author concludes that “Latin as now 
taught does improve the spelling of English words of Latin 
derivation but does not assist in the spelling of words of non- 
Latin origin.” 

In order to show the extent to which the improvement in 
spelling due to the study of Latin is conditioned on method, the 
author formed different groups in which different methods of 
teaching Latin were employed. The method which gave the 
greatest improvement in spelling involved some of the following 
rules : 

1. Original double consonants are regularly preserved in derivatives 
(except at the ends of compounds). Terra has two r’s. Therefore the 
derivative “ terrestrial ’’ has two r’s. | 

2. The “obscure” vowel follows the original Latin. 7 empore is spelled 
with ano. Therefore “ temporal” is spelled with an o. (Note to Rule 2: 
When the conjugations have been developed, the relation of the obscure 
vowel to the conjugation can be pointed out, e.g., in “portable” the 
obscure vowel a is the stem vowel of the first conjugation.) 

3. Many consonants and combinations of consonants whose pronuncia- 
tion has changed are preserved in English. Discipulus is spelled with sc. 
Therefore “disciple’’ preserves ‘“‘sc.”’ 

4. When a prefix ending in a consonant (‘“‘ad,” “con,” in. “exten 
“dis,” “sub”) is prefixed to a word beginning with a consonant, the first 
consonant is assimilated, if possible, to the second, and double consonants 
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are produced in the derivative. “Affiliate” is derived from the prefix ad 
and filius. Therefore “ affiliate ’’ has two if" 

5. Initial s after “‘ex” is lost. Exspecto has an s after ‘“‘ex.’’ In the 
derivative “‘expect,”’ the s is lost. 


The teaching of foreign languages is a problem in most high 
schools. Opinion has served as a basis for most of our procedure. 
The use of objective measures is resulting in rapid strides toward 
a more intelligent understanding of the value and method of 
teaching these important subjects. 
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CHAPTER XIX 
THE MEASUREMENT OF SECONDARY MATHEMATICS 


Martuemarics has received considerable attention from those 
persons who are interested in the construction of objective meas- 
urements and in the measurement movement in general. Since 
skill and accuracy are such important factors in this subject, it 
lends itself readily to an objective type of measurement. As a 
result, standardized tests in elementary algebra and plane geom- 
etry have been available for some time and have been effectively 
used. ; 

Several of the tests of early origin have been criticized on the 
basis of their not placing emphasis on the proper phases of 
secondary school mathematics. The nature of mathematics 
makes it possible to construct objective measures which are more 
effective as measuring instruments than the old type of teachers’ 
examinations, but there is a growing feeling among teachers of 
mathematics and students of the measurement movement that 
what is most needed at present is common agreement upon the 
objectives and the content in mathematics and a knowledge of 
the abilities which we wish to measure. 

On this point Reeve writes as follows: 


It is not certain, however, that we should attempt to emphasize the stand- 
ardization of tests as measuring devices before we know what abilities we 
wish to measure. It would seem that at the present time we should be more 
interested in determining clearly the purpose in view in the teaching of 
mathematics, the content best fitted to help us realize these purposes, and 
the kind of tests that will afford a check upon our results." 


This same point of view is held by Monroe who writes as 
follows : 
1 Reeve, W. D., Modern Tests in Mathematics and Their Significance, p. 18, Ginn 
and Company, New York. 
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Until there is a greater degree of agreement concerning the minimum 
essentials of the subject taught in these grades, it will not be possible to 
construct standardized tests which can be recommended for general use in 
diagnosing pupils with respect to their achievement. This condition does 
not remove the need for diagnosis, but it should be made by instruments 
and methods which are adapted to the instruction which the pupils have 
received.! 


The following pages describe, and show how to use, the avail- 
able tests which teachers have found most valuable. 

Douglas Standard Diagnostic Tests for Elementary Algebra. — 
These tests appear in two series, Series A and Series B. Series A 
contains two forms, Form 1 and Form 2, which are of approxi- 
mately equal difficulty. Each form is made up of the following 
tests and time allotments: 


Test 1 Addition and Subtraction 7 minutes 
Test 2 Multiplication 8 minutes 
Test 3 Division Io minutes 
Test 4 Simple equations 9 minutes 


Each test contains ten examples of graded difficulty. Series B 
contains two forms, Form 1 and Form 2, which are of approxi- 
mately equal difficulty. Each form is made up of the following 
tests and time allotments: 


Test 1 Fractions 12 minutes 
Test 2 Factoring I5 minutes 
Test 3 Formulz and fractional equations I5 minutes 
Test 4 Simultaneous equations 15 minutes 
Test 5 Graphs 15 minutes 
Test 6 Square roots, exponents, and radicals 15 minutes 
Test 7 Quadratic equations I5 minutes 


Fach test contains five examples of graded difficulty. 


In the selection of the examples for these tests the author 
sent a questionnaire to one hundred members of the Mathemati- 
cal Association who were approximately equally distributed 
between secondary schools and schools of higher learning. These 
schools were well distributed throughout the United States. This 


1 Monroe, W. S., The Theory of Educational Measurements, p. 42, Houghton 
Mifflin Company. 
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questionnaire ‘“ requested those to whom it was addressed to 
designate the processes of algebra as ordinarily taught in the 
first year of secondary schools which they considered funda- 
mental in the sense that addition, subtraction, multiplication, and 
division are considered to constitute the fundamental processes 
of arithmetic.” Fifty-nine replies were received. The examples 
which have been included in the tests are those on which the 
majority of the persons to whom the questionnaire was sent 
agreed, and which also conform to the following principles : 

1. The exercises selected should clearly require proficiency in the fun- 
damental process for which the test was being constructed. 

2. The list of exercises in each test should provide for testing the chief 
subtypes of difficulty and teaching units in each fundamental process. 

3. The exercises should be so selected that a differentiation of power 
would be possible on the basis of the degree of difficulty involved. 

4. For the purpose of complete measurement and differentiation each 


test should contain one or more exercises which could be solved by only a 
small per cent of first year algebra pupils. 


The tests in Series A are intended to test the four processes 
which received almost unanimous vote of those who answered 
the questionnaire. The tests in Series B contain processes which 
received a majority vote from those answering the questionnaire 
and on which there was not so universal agreement. Test 1 in 
Form 1 of Series B follows: 


Test 1 — Fractions 
TIME — 12 minutes 


WAmE Of PUD se; Sars pa Bounce Fold eRe Date ae o kNis dinates 
TOOL Seni: 52) seawater ee ol iGsN ha an Se SGC tLs ten cae TCA CUCT 3. 6 waa ciae sis 
1. Find the L. C. D. (Lowest Common Denominator) of: 
eo Peta AT Ae 
abe® = abc ab? 
2. Reduce to lowest terms: 4. Find the value of: 
36 xr ena ng kn a ero! 
— 72 x%73 2 ab 6a 3b 
3. Change to fraction: 5. Simplify: 
9, fete tba Pe Scars 9 ab r6a’c , 4b? 


2 be 8 ab 27 bc? " 6ab 
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A score key and an individual record sheet are provided for 
each series. 

Evaluation. — As the name of the tests indicates, they are 
planned to diagnose pupils’ difficulties in mastering elementary 
algebra. The range of difficulty involved in the test is sufficient 
to test the varying degrees of abilities of pupils in elementary 
algebra. In addition, exercises in each test have been selected 
to test the subtypes of difficulty in each of the fundamental 
processes. ‘This variety of processes makes it possible for the 
teacher not only to locate the pupils’ weaknesses but also to 
check the effectiveness of her teaching. The authors point out 
the fact that only “ one or two exercises are included for each 
subtype of operation” and, further, that “the tests do not 
measure rate adequately, for the reason that the time limits are 
too extended.” Where this test has been used intelligently it 
has proved to be a valuable instrument for the improvement of 
classroom instruction in mathematics. 

The Illinois Standardized Algebra Tests. — These contain 
four tests in each of which the equation has been selected as 
the process most typical of the fundamental operations of 
elementary algebra. It is true that the equation is one of the 
processes which is used very widely. As a measure of the pupils’ 
ability to use the equation, the test therefore becomes an 
important instrument. Each test contains twenty examples. 
The use of the sign is considered an essential element in the 
equation, consequently each test contains certain combinations cf 
signs. Each combination appears four times in each test. This 
feature increases the value of the test inasmuch as it makes the 
reliability of the measuring of the element involved in the test 
more accurate. 

Hotz First Year Algebra Scales. — There is a separate scale 
for each of the following divisions of elementary algebra: 
(t) addition and subtraction; (2) multiplication and division; 
(3) equation and formula; (4) graphs; (5) problems. Two 
series of scales, Series A and Series B, are provided for each 
division. Series B contains from 11 to 2 5 exercises in each scale. 
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Series A contains from 8 to 12 exercises in each scale. Each 
series covers the same range of difficulty. The author recom- 
mends that all five tests of a given series be used whenever pos- 
sible. If only one scale of a series can be used it should be the 
equation and formula scale. If two scales of a series can be 
given the problem scale should be added. 

In addition to norms, the author has provided helpful infor- 
mation in an analysis of 443 errors made by three-month and six- 
month groups on the equation and formula tests, Series B. athe 
distribution of these errors is as follows: 


PER CENT 
1. Performing the wrong operation in solving for unknown. . . 28.4 
a, SHecron Wl SIpTL ETANSPOSUOM <i eee ee oes ett es ee 
BODO Tar Une IG GlOts ages ogee gtreren yen tt eae ga 18.9 
4. Error in using the four fundamental operations in algebra . . 12.8 
5. Adding denominators in addition of {EACHONS ia tanerecenta teeta) 8.5 
§..clncompletesouihion "sa os ise ie Sayegh: Paes 3-4 
OBR TROT Al SI Pte GUVISIOM ie. ew a erry ct WT Ae Cae ae ke 2.8 
SoU tror M-COpyl0e, cey34 ee es 2 Se 
gn Usmig exponent*for coefficient. ©). ee eee 6 
ro. Error in substituting the value of the unknown in formula . 4 
11. Solving for the wrong unknowninaformulae .... .- - 2 
PCa ae CCE oh Gell as aces Fd ee bapa yea me ly ha Carats 2.1 
FP Ot A baie h tras ie a Ea Oh ee as ee a YT Roe OO 


Such analysis is exceedingly valuable to the teacher who 
wishes to determine accurately the causes which underlie a pupil’s 
failure to make progress in algebra. 

These tests are not diagnostic and will not, therefore, aid the 
teacher in providing individual instruction for her group as much 
as more recent tests with considerable diagnostic value. Pos- 
sibly their greatest use lies in their value to measure achievement 
in algebra for purposes of comparison. 


Usinc THE RESULTS OF ALGEBRA TESTS 


STUDY I 


The diagnostic standardized test can be used to serve the double 
purpose of directing the teacher’s instruction and of assisting the 
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student teacher still in the teacher-training institutions in know- 
ing what she needs to do when she is assigned to a class for her 
“ Directed Teaching.” The study ' which follows is a descrip- 
tion of a procedure in which the supervising teacher with the 
assistance of three student teachers used the Douglas Standard 
Test for Elementary Algebra, Series A, Form 1, for the purpose of 
review after the group had. had a year in elementary algebra. 

The group consisted of fifty pupils in the second year of high 
school divided into three sections, two of which were studying 
plane geometry and one continuing in algebra. When these 
groups began their work at the beginning of the year it was found 
that their knowledge of the fundamentals in elementary algebra 
was inadequate for them to continue with the mathematics of 
the second year of high school. In order, therefore, for successful 
work with these groups in the second year mathematics, a review 
of the work of the first year was necessary. To this end it was 
thought the standard test could be effectively used. 

This review with the aid of the Douglas Test is described in 
the following steps: 

Step I.— The tests were given and scored by the student 
teachers under the direction of the supervising teacher. 

Step II. — The answers which each pupil gave to different 
elements were recorded on a class record sheet. The records 
of sixteen pupils in this group were as shown on the opposite 
page. 

In the record the pupil is given a check mark for each 
example in the several tests which he works correctly and a 
cross mark for each example in the different tests which he works 
incorrectly. This tabulation shows at a glance the examples in 
which different pupils and the class as a whole are weak. It 
also shows the total number of correct or incorrect answers to 
each example in the several tests. In order to secure more 
detailed knowledge of the difficulties which the pupils met in 


1 This study was directed by Miss Mary Howison, Supervising Teacher of 
Mathematics in the High School of Williamsburg, Virginia, which is a laboratory 
school for the Department of Education at the College of William and Mary. 
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working these examples, the mistakes made on each example 
were summarized as follows: 


MISTAKES IN MISTAKES IN MISTAKES IN 

SIGNS COEFFICIENT EXPONENTS 
PGATIS jo. ned tee 21 15 5 
SD ikactiony oye car oss, 20 22 IO 
Multiplication . . . . 19 19 54 
DG SW tal eer ce a a 26 s7 31 
Collecting terms < . . IO II 7 
Inrenuationes ji. eo | 23 25 : 
Removing parenthesis. 4 — —_ 
LORI ee Net 134 129 110 


From this information, the teacher obtained exact knowledge 
concerning the weaknesses of her class and of individuals in the 
class. She knew definitely what her group needed. If she 
could make the pupils realize the need for the correction of their 
deficiencies her efforts in removing these weaknesses would be 
greatly augmented. 

Step III. — In order to make the pupils genuinely interested 
in overcoming their difficulties, two things were done: (1) The 
tests were returned to the pupils and their errors carefully noted 
and explained. Each pupil was then asked to list his mistakes 
in a form similar to the summary in Step II. This summary was 
kept by the pupil for frequent reference. (2) The student 
teacher, under the guidance of the supervising teacher, made a 
graphical representation of the results which showed the position 
of each pupil in relation to the other members in the group. This 
graphical representation was explained to the pupils and posted 
in the room where they could make frequent reference to it. 

When each pupil was able to see his accomplishment in relation 
to that of the other members of the class there was awakened 
immediately an interest which would have been difficult to secure 
by any other method. The results as presented to the pupils are 
shown in Figures 26, 27, 28, and 29 which follow. 
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Fic. 26. — Graphical representation of the achievement on the Douglas Standard Tests 
for Elementary Algebra (Addition and Subtraction) given to a group of fifty pupils in the 
Williamsburg High School. 
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Fic. 27. — Graphical representation of the achievement on the Douglas Standard Tests 
for Elementary Algebra (Multiplication) given to a group of fifty pupils in the Williamsburg 
High School. 
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STANDARD MEDIAN 
Fic. 28. — Graphical representation of the achievement on the Douglas Standard Tests 


for Elementary Algebra (Division) given to a group of fifty pupils in the Williamsburg High 
School. 
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Fic. 29. — Graphical representation of the Douglas Standard Tests for Elementary Algebra 


(Equations) given to a group of fifty pupils in the Williamsburg High School. 
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Step IV. — In order to provide remedial instruction for the 
group, the practice exercises in Schorling and Clark’s Ninth 
Vear Book were then given to each class. The pupils corrected 
their own papers, kept their own records, and compared them 
with the standards in their text. After each practice exercise, 
the pupils were enthusiastic in working on those elements in the 
exercise which gave them trouble. Each week a new graph was 
posted and related exercises used. 

Step V.— At the end of the semester, Series A, Form II, of 
the same test was given. The results for both trials are shown 
in the following summary : 


Test i Test Il = Seer Lit Test IV 
ADD. & SUB. ; MULTI. DIVISION EQUATION 
——— $$ em SE ae) 
Medians, 1st trial GAAS 6.5. 4.8 7.0 
Medians, 2d trial 9.1 8.4 6.8 7.9 


ote el ee SS SSS 


$< ——————————————eeeeoeeeeeeoeoemew #*# #eN‘’e— eee 


The individual scores for the second trial were also computed 
and graphed as shown on the graphs in Step III. 

In this procedure the teachers and pupils worked on a codpera- 
tive project. The pupils were able to see in exact terms what 
progress they were making. The teachers also knew definitely 
what they were accomplishing. Although this work was intended 
only as a review and was done in addition to the work of the 
regular courses in advanced algebra and geometry which the 
pupils were carrying, it was manifestly necessary. The method 
used proved effective beyond question. 


STUDY II 


The Hotz Algebra Tests will enable the teacher, the principal, 
or the superintendent, to determine the achievement of a class 
in algebra by comparing the results of the tests with standards, 
or the achievement in one school or city with the achievement 
in another school or city. 

A superintendent of schools in a county in Virginia gave 
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Series A (except the graph scale) to all pupils in first year algebra 
in April, 1924. Approximately one hundred forty-six pupils 
took the test. These pupils were distributed in seven different 
schools. The enrollment in the first year algebra classes in these 
seven different schools ranged from 6 to 70 pupils. The results 
from the tests in the schools, together with the results for the 
county in terms of the median scores are shown in Table 45 in 
comparison with the six-month standards. 


TABLE 45.— RESULTS ON Hotz ALGEBRA TESTS IN A COUNTY 
IN VIRGINIA, GIVEN IN APRIL, 1924 


MEDIAN SCORES 


ScHOOL 
ADDITION MULTIPLICATION EQUATION PROBLEM 

I 4.6 5-0 CFE; 

2 4.0 4.5 5-2 3-3 
3 3.8 6.3 4.3 2.8 
4 6.3 5-7 4.9 3-4 
5 5:0 5:5 7:0 5:0 
Oy) 3.6 4.3 a6 2.8 
"eee PR. ast lak Fs Pg 5.6 5.8 7.4 4.4 
Cnty ids ahr ad oh rede o3 5.0 3.4 
6 mo. standard . 6.8 6.3 ait 4.9 


The problem of efficient instruction in most rural high schools 
depends in a large measure on the superintendent’s success in 
securing and retaining well-trained teachers. The poor physical 
conditions, the small enrollment which requires the teacher to 
teach two or three subjects, and the low salaries all contribute 
to teacher turn-over and to poorly trained teachers. : 

The results in the above table show that this achievement in 
first year algebra in this county is much below accepted standards. 
An analysis of the results showed that all of the above factors 
contributed to this poor achievement. Consequently the super- 
intendent adopted the following procedure: 
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1. Wherever possible classes with a few pupils were consolidated whereby 
each teacher could have groups of more normal size and better classification 
of pupils could be effected. 

>. A movement for better trained and more adequately paid teachers 
was launched. . 

3. More adequate supervision was provided for the secondary schools 
of the county. 


In this county these tests formed the basis for a definite pro- 
cedure on the part of the superintendent. The superintendent, 
the supervisor, or the principal, whether in the city or county, 
will find such tests valuable for the direction of educational 
policies. 

The teacher, in addition to the knowledge of the comparative 
standing of her class, will be provided with information which 
will enable her to direct her classroom instruction more effectively. 
The tabulation in Table 46 gives the frequency distribution of 
the scores for School 7. : 


TABLE 46. — THE DISTRIBUTION OF CLASS OF SIXTEEN PUPILS IN SCHOOL 
7 ACCORDING TO THE NUMBER OF EXAMPLES WORKED CORRECTLY 


Jee 2 ee Ee ee SS 


AppITION AND | MULTIPLICATION 


NuMBER CORRECT SUBTRACTION AND DIVISION EQuaTION PROBLEM 
II ee come 
Io. es 3 Fa 
Ok 2 Aue i 
Sx. I 2 4 snes 
a. I 7 5 I 
O77 2 I 4 2 
oa 5 5 I 2 
As I 2 eee 5 
Ben I 2 I 5 
Me; 3 I 
es Bieta 
Totabe 1 .2i10 16 16 16 16 
Median 3)s7).... 5.6 5.8 "A 4.4 


6-month 
standard| . 
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It will be noted that on addition and subtraction three pupils 
worked only two examples correctly, while two pupils worked 
nine examples correctly. In general the same differences pre- 
vailed on the other tests. Obviously the pupils making the high- 
est scores could work more independently and progress more 
rapidly than the pupils making the lowest scores. ‘To facilitate 
the individual instruction required for this class, the teacher used 
the class record sheet on which was recorded each pupil’s record 
by examples, correct and incorrect. The teacher also ascertained 
the type of errors made, as error in sign in transposition, division, 
etc., performing wrong operation in solving for unknown, etc. 
This information enabled the teacher to do far more effective 
work than before, because she knew the difficulties of individual 
pupils and was able to give them work they could do. 


STUDY III 


Pupil guidance. — In addition to the help which such tests will 
provide the superintendent in the direction of education policies, 
and the teacher in her classroom instruction, they can be used in 
giving advice to pupils concerning the courses which they should 
take. This is an important problem in the high school which 
grows in proportions as the enrollment anes and the pupils’ 
interests become more varied. 

In a Virginia high school of six hundred pupils the teacher of 
mathematics was making little progress with the first year algebra 
classes in which were enrolled seventy-eight pupils. She did 
not know, in exact terms, the achievement of each pupil, nor did 
she know the reason for the poor progress or failure of many. 
In order to ascertain these facts, the Hotz First Year Algebra 
Tests were given to all the pupils studying algebra. These same 
pupils had been given the Army Alpha Intelligence Test. The 
age of each pupil was also recorded and the entire group classified 
according to age. 

The median scores for each age group on the algebra tests and 
the intelligence tests were then determined. The results of this 
classification are shown in Table 47. 
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TABLE 47.— SHOWING THE MEDIAN SCORES OF THE DIFFERENT AGE 
Groups ON THE Horz ALGEBRA TESTS AND THE ARMY ALPHA IN- 
TELLIGENCE TEST 


EquaTIon | MULTIPLICA- 
No. INTELLIGENCE | ADDITION AND 
AGE GROUP AN TION AND PROBLEMS 
CASES SCORES SUBTRACTION TORE Dae 
12 yr. group 5 102 2.9 4.2 
13 yr. group | 20 109 4.4 2.9 
14 yr. group| 26 80.6 4.2 Os | 


I5 yr. group 


and over 27 76.2 3.6 


The outstanding feature of these results is that the older pupils 
in the group are lowest in mentality and also lowest on achieve- 
ment in algebra. The only exception to this statement is found 
in the twelve year group in which the median score on the intelli- 
gence test is less than the median intelligence score of the thirteen 
year group, and the median score on the equation and formula 
test is less than the median scores of the other groups on the same 
test. An explanation of this condition in the twelve year group is 
found possibly in the small number of cases. ‘T'wo of the group 
were irregular in their scores and the small number was not 
sufficient to establish a tendency strong enough to take care 
of this irregularity. 

In the group of pupils who were fifteen years of age and over, 
there were sixteen pupils who were fifteen, nine pupils sixteen, 
one pupil seventeen, and one pupil eighteen years of age. It was 
evident, therefore, to the teacher that these over-age pupils, as a 
group, were making the lowest achievement in algebra and, fur- 
ther, that their chances of continuing in high school until gradua- 
tion, if they were required to take mathematics, were slight. 
An analysis of the individual scores of the fourteen year group 
showed that this was also true of a few of these pupils. 

On the basis of these data it was recommended that the curricu- 
lum in this high school be expanded and that one course at least 
be offered which would not require mathematics for graduation. 
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It was decided to advise those over-age pupils who made low 
scores on all the tests to take this course. It was also expected 
that many of the younger pupils with low scores would need a 
course in which mathematics was not required if they continued 
in high school until graduation. 

Any teacher of mathematics can, with a little study, pursue 
the same plan in analyzing the work of her pupils. Of course 
such a study will take time, but it will not be necessary tomake 
it frequently. The help which the teacher will receive from 
knowing the ages of her pupils, and from determining objectively 
the amount of their mentality and their achievement in a subject 
like mathematics, will enable her to make more satisfactory 
progress than she could possibly make without such information. 


TESTS IN PLANE GEOMETRY 


The Renfrow Diagnostic Test in Plane Geometry. — These 
tests are designed to aid the teacher in determining what progress 
her pupils are making in the study of plane geometry, and also 
to locate specific difficulties which its different elements may 
present to them. To accomplish this end the tests measure the 
following phases which the author presumedly accepts as the 
important divisions under which the essential factors in plane 
geometry may be classed: (1) Definitions, Axioms, and Postu- 
lates; (2) Constructions and Locus Problems; (3) Theorems; 
(4) Exercises and Problems. 

This series of tests is constructed in two divisions, Test I and 
Test II. Test I covers approximately the material in the first 
and second books of plane geometry and is supposed to be given 
at the end of the first half; Test II covers the material which is 
usually taught during the second half of the school year. Each 
test has two forms, Form A and Form B, which are of approxi- 
mately equal difficulty. The question of speed is not a factor 
in taking the tests. No time limit is set, although as a rule a 
group of students can complete a test in approximately forty-five 
minutes, 
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The first question in each division of Test I, Form A, is given 
below to make clear the nature of the test: 


‘Definitions, Axioms, and Postulates 


Fill the blanks with the proper word, or words, at the end of the lines. 


Put your 
answers here 


1. The only dimension a line has is 


o2ecef ee eee eee eevee ees ee ee ee eee ee ee © eo 


Constructions and Locus Problems 


In this part of the test the student should construct, with ruler and 
compass, according to the instructions in each exercise, leaving all construc- 
tion lines, arcs, and points. Do not attempt explanation or proof. 


1. Bisect line AB. ho ee eee ea 


Theorems 
Draw the construction lines required for proof. 


Do not attempt to construct the required lines — draw 
them as you would to demonstrate a theorem. 


1. If two angles of a triangle are equal, the triangle is 
isosceles. 


Theorems 


Complete the proofs of the following theorems on the blank lines pro- 
vided for that purpose. Do not attempt a different proof. Place your 
answers at the ends of the lines. B 


1. If two triangles have a side and 
the two adjoining angles of one re- 
spectively equal to a side andthetwo 4, Cc E 
adjoining angles of the other, the tri- 
angles are congruent. 


Given: A ABC and DEF 


D F 
ee ere. ire Ay its VA cape ersra a ac gue 2m ate 
EAE PEE aR es ap EA, ICA AS etre PUES UR IT cca, 
Ae Ss anita. tsa ie Tees btn eta gee tte RT, PROS RAE ERE ane 


To Prove: A ABC = A DEF 
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Proof: Place the A ABC upon the A DEF so that AC coincides 


and the point B falls on the same side of DF as............ ........ 
CB.and FE sill:take the-same o. . oscy ae an wkcteoe soe ane or poe ee 


Paint: will fall son's ra: sclwiyex ais. Sheen Penge: din ase che ee: 
i Npeoeiy Two straight lines can intersect in but Onbs..> bree ete 
. A ABC = A DEF. 
Exercises and Problems 


Place your answers on the blank lines 


provided for that purpose. Give the A 
answers in the same terms as the sym- 
bols at the ends of the blank lines. 
1, ZA = 90° 
2 Dee 3G + B 
BORA Poe ss Sag AR e . 


Evaluation. — The content of these tests is sufficiently broad 
to cover the essential elements of plane geometry. The ques- 
tions are so constructed that the answers must be indicated by a 
drawing, a figure, or a statement. In many examples, the steps 
in the proof to a theorem, a construction, or the solution to a 
problem are given with certain omissions which the student must 
supply. By this method the teacher is able to determine the 
elements in a theorem, or construction, or problem on which 
the student’s knowledge is deficient. This method also lends 
itself to exact scoring so that the elements of opinion should not 
influence the results to any marked extent. 

With the aid of Form A or B, Test I, the teacher could deter- 
mine with considerable exactness the effectiveness of her teaching 
in a group of pupils during their first half-year in plane geometry. 
If the pupil’s knowledge of the different steps involved in the 
proof of a theorem, the solution of a problem or a construction, 
is deficient, this defect can easily be located by scoring his answers 
toeach step. This information will serve as a basis for individual 
instruction in the group during the second half year. The scores 
on Test I and on Test II will also serve as a basis for promotion 
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or non-promotion on the course. The simplicity and definiteness 
of the scoring scheme of these tests represents a big step forward 
over previous tests in this subject. In large measure, the scoring 
difficulty has been mastered. In the hands of the thoughtful 
teacher these tests should be of great value in the direction of 
class instruction in plane geometry. 

Columbia Research Bureau Plane Geometry Test. — These 
tests are intended to measure a pupil’s ability to reason by means 
of geometrical form. The content is planned to cover the ele- 
ments of plane geometry as found in most textbooks. The tests 
appear in two forms, Form A and Form B, of approximately 
equal difficulty. Additional forms, Forms C and D, of the same 
degree of difficulty are to be constructed. Sixty minutes are, 
as a rule, adequate time in which to give the tests; standards 
for comparison purposes are provided. Each form is made up 
of two parts. Part I contains sixty-five “ true and false ” state- 
ments bearing on the different elements of plane geometry. 
Part II contains thirty-five problems ranging in order of their 
difficulty. The “ true and false ” statements are to be answered 
by a mark, and the answers to the problems are to be indicated 
by a figure or mark. The tests may be used in the high school 
or college, but as a rule they will be found difficult for high school 
purposes. 

The author has provided a supplement to Parts I and IT in the 
form of tests covering Loci, Converses, Definitions, and Demon- 
strations. This supplement is considered more difficult than 
Parts I and II. 

The first five questions in Parts I and II, Form A, are given 
below in order to make clear the nature of the test: 


Columbia Research Bureau Plane Geometry Test: Form B 
PART I. TRUE AND FALSE STATEMENTS 


Directions. If a statement is true, put a plus sign (+) in the paren- 
theses after it; if it is false, put a zero (0), as shown in the samples. One 
point is given for each correct marking; one point is subtracted from your 
score for each incorrect marking. 


436 How to Measure 


Unless a statement is true, wholly and without exception, it must be 
marked false. For example, the second sample is false, because such a 
parallelogram might be a rectangle and not a square. 

You may draw figures anywhere in the margins; if more space is needed, 
use page 8. Zime limit: 20 minutes. 


S The four sides of asquare areequal. . .. . degt ) 
AMPLES 
A parallelogram whose angles are right angles is a square LAG =) 

1. A diameter of a circle is a chord greater than any chord of the 

same circle which is not a diameter : 2a ri elaeoe ) 
2. Allstraight angles areequal . . Cau 
3. If two angles of a triangle are eqial, the ‘sides ‘opposite those 

angles areequal .. . Gie3 
4. Tangents toa circle at the extremities of a : diameter are parallel tc to 

each other. . (F8 


5. Two perpendicular diameters divide a . circle into four equal arce italy 


Columbia Research Bureau Plane jae Sh Test: Form A 


PART II. PROBLEMS 


DrrEcTIONS. Find the answers to these problems as quickly as you can. 
If necessary, do your figuring in the blank space on pages 7 and 8, but put 
the answers in the parentheses on this page at the right of each problem. 

Do not spend too much time on any one problem. If you find one diffi- 
cult, skip it and then go back to it if you have time. 

In this test you must show your geometrical ability by finding and stating 
exactly certain arithmetical relations. This means that you must check your 
arithmetical operations carefully before putting down an answer. 

Wherever possible, save time by indicating operations instead of working 
them out completely. Thus, if the answer to a problem happens to be one 
seventh of the square root of the product of 13 and 91, you should not do any 


further computing, but write 1V 13:91. Time limit: 4o minutes. 


SAMPLE. How many degrees are therein fourright angles? . . . (180) 


1. An acute angle of a right triangle is 35 Snare what is the 

other acute angle? . ( ) 
2. In the parallelogram ABCD, angle 2g. is IIO degrees; what i is the 

anole Bre. os 8c ( ) 


3. In the equilateral triangle ABC, the median CKi is drawn to side 
AB; how many degrees are there i in the smallest angle of triangle 
ACK? >. 2 2.) OSS 6 re 
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4, The points K, R, and L on a circle divide the circumference into 
three equal parts; the chords KR, RL, and LK form a triangle 
KRL; how many degrees are there in angle Od BP OA ee 

5. Inthe figure, KR is a transversal 
of the parallel lines A B and CD, 
and angle 8 is 50 degrees; how 
many degrees are there in the 
supplement of angle4? . . . ( ) 


Evaluation. — This test Is so ar- 
ranged that it does not have any sig- 
nificant diagnostic value to the teacher 
and is to be given after the completion of the study of plane 
geometry. Its primary purpose is to measure a pupil’s ability 
to reason by means of geometrical forms rather than exact- 
ness in mathematical calculations. To this end it will serve a 
valuable purpose. 

Schorling-Sanford Achievement Test in Plane Geometry. — 
This test appears in two forms, Form A and Form B, which are 
of approximately equal difficulty. The content of the test is 
based on the material in plane geometry as indicated by the 
National Committee on Mathematical Requirements. This 
material is selected and organized on the theory that “ the 
essence of geometry is a demonstration and a consciousness of 
what constitutes a logical argument.” It is grouped under the 
following headings: (1) Completing Sentences ; (2) Drawing 
Conclusions and Giving Data; (3) Judging the Correctness of 
Conclusions; (4) Analyzing Constructions ; (s;) Computations. 

These headings make up the five divisions of the test. The 
questions in each division of the test are so arranged that they 
can be answered by a check, a number, or a word. The author 
provides standards in the form of percentiles which have been 
obtained from 1233 pupils tested by Form A and 290 pupils 
tested by Form B. 

Evaluation. — This test is intended solely as an achievement 
test and can be given only after the completion of the five books 
of plane geometry. For this reason it cannot be given by the 
teacher to diagnose the difficulties which her pupils meet from 
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time to time. It is so constructed that it can be given with little 
difficulty and scored with accuracy. A well-constructed scoring 
key accompanies the test. For the purpose of determining a 
pupil’s ability to reason by means of geometrical forms, this test 
should serve a valuable purpose. The results from this test will 
be of considerable aid to the teacher in determining promotion 
or non-promotion of pupils in her class. In all probability, how- 
ever, it will be found somewhat difficult for many high school 
classes in plane geometry. 


OTHER TESTS 


1. The Webb Geometry Test is intended to measure a pupil’s 
knowledge of plane geometry. It appears in one test booklet and 
is divided into five parts, I to V. At present only one form of 
this test is available. 

2. The Minnick Geometry Tests are supposed to be diagnostic 
tests to measure a pupil’s knowledge of the different phases of 
plane geometry. They appear in four different tests: A, B, C, 
and D. The scoring of these tests is exceedingly difficult. This 
makes their use by the teacher problematical. 


USING THE RESULTS OF GEOMETRY TESTS 


The Renfrow Diagnostic Tests in Plane Geometry can be used 
effectively for the purpose of directing the teacher of geometry 
in the instruction of her pupils. The study which follows is a 
description of the procedure in which a high school teacher made 
such use of these tests. 

The group * consisted of thirty-one pupils in the second year 
of high school work. These pupils were not making satisfactory 
progress in the study of plane geometry. The teacher was experi- 
encing considerable difficulty in teaching certain pupils in her 
group to understand the essential principles of plane geometry. 
In order that she might know what elements of plane geometry 


1 This study was directed by Miss Mary Howison, Supervising Teacher of Mathe- 
matics in the High School of Williamsburg, Virginia. 


TABLE 48 
SHOWING THE RECORDS OF SEVENTEEN PUPILS ON THE RENFROW TESTS IN PLANE GEOMETRY 


@ | >| >| >| X| >] xX) <L x1 x] xX) XIX Px< XTX XI 
@ | >| >| >i el el el el XL XI el Xl eh XL XL XL xxl 
rm | >| >i >| xX x1 XI >t x1 |X| xX] X| XL xLXxI xx! 
© | >i el el el el eLXl el el el eel el xt Xi xix 
we | >| >| >| X| |X| >| XL XL XL XL XI >| XL XL Xx XI 
wt | >] |X| | ><] xX] XL | XTX] XX] XI >| X<| x] XI 
o | >| >| X<|<| X}-X<| XX SL XI LX] SL XT XL xXx! 
| >| > X<| SLL xX] SL x1 XL XLX1 Xi XL XXXL XI 
{>| SP SLX Pel el el xxl el x el xxx oh x] 
SSE ele) ep XT KT oP ST RTXT KIX XI 
SPS SPS SEX) XP SP SPX) KE XD XP XIX EX 
Sl >i KIC] oh el el ol XT I ol lol el xl 
ol SEV KT SEX TORE KT KEP OCP | ERT XI 
SPePePeP SPs ep eExE xi xPepx| xP eLxXLx] 
|e SEXP ep el x<PeLxLeLx< Pex LXLxXLeL el 
TX| eT el XT ST XT XT XT XT XT ST XT XT XT XT XI 
w | >| >| el >| Sl el SL XL XI Lx eLx<| xKLXLeLX<i 
wt | >| XS} Se] SLX XI] XI et el el xX OeL XL XL x! 
o | >| xX] el el Xl St ete) XI el Xl el X< ete xXx 
ea | >] >] >) Se] X] >] <| SLX] SL XI XL XL XL xX] XLXx! 
et [SP el SP oper epee er erePeP eee et sl 
@ | >] > SP SPX TST el XI ST er el XT XT XT XL XT Xi 
oo |X| x<| x} x<| </>] <| XIX] X| XXL X<| Xt xX XL Xt 
re | >| <1 xX] | <1 XxX Xt xX XI XI XL |X| XL xX xX Xx! 
w© | >| >] >] >] >t xX] et Xl >< XI XL xi XL x xt XL Xi 
wo | >| <) <1 XTX] X| | XT XTX] XT XTX] XT XT XT X| 
|S) SP SEXP SP oP oP eT XX] eet eb eb << x] 
e@ | >| el el Sl >) XI ti Xt <| XT <1 XP xX] xX] x] x! 
ea |X| >i >| XT X11 <1 XI SL Xt X| XX] XL XL Xl 
wt ol ol ol LX] MT IL XT cel er ao 
lel el el eet el XT eL XL el eel XL xix 
SP Shee oP ePeeE SP eee el Xe eLX1 Xi 
8 1 SISTSISISIRSIXPRTXTSRSISTSTXEXEXTXI 
BPS] SPP SP et SL XT SEXP Se XL SLX Leo x 
St | SP SLX] eet eh x SL <1 xX] XL XL xT el Xx] 
S Ll eh eli oh eX) ol lool eh aha ol ot ad 
@ | >| >] X] XS] Sl Sl SP SLX] SL X< [Oo ehh xxi 
ST XT SEX] XT | xX] xX] XT XL XL XTX Xi 
rm | >| >| xX] xX] ><] xX x1 XI xX] <| xX] xX] X<| XI X<| SL Xi 
© | >| >| >| >| >| >] X| el x | | >| XI x1 x| x! 
1 | >| >] >] StS] SL SP SEX St SL eX eLX<L Lx 
emma 
@ | >l >] >) ol SL XTX SP eb St SP el XP oP et eLx| 
oa | X| >| X1X<| XI >] Xx] xX] x] XI XI X1 x XL XL XL xt 
vet | >] |X|] XX] | LX] x1 XL XE SLX Xx] XI 
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were proving difficult to the different pupils in her group, she 
gave at the end of the first semester Test I, Form A, of the 
Renfrow Diagnostic Tests in Plane Geometry. 

The scores on the tests ranged from 16 to 79. The median 
score for the group was 40.6. The June standard score for these 
tests Is 54.2. 

The wide range in the scores showed the teacher that not all 
of the pupils in the group were profiting from her instruction. 
It was evident to her that she should know the specific elements 
in plane geometry which were giving certain pupils difficulty. 
To this end the answers which each pupil gave to the different 
tests were recorded on a class record sheet. The records of 
seventeen pupils, as they appeared on this sheet, are shown in 
Table 48. 

In the above record the pupil is given a check mark for each 
example on the several tests which he works correctly and a cross 
mark for each example in the different tests which he works 
incorrectly. This tabulation shows at a glance the examples in 
which each pupil, or the class as a whole, is weak. It also 
shows the total number of correct and incorrect answers to each 
example in the several tests. 

A summary of the results from the entire group shows that 
certain examples were missed by as many as twenty-nine pupils. 
The ten examples which were missed by the largest number of 
pupils are as tabulated at the top of the opposite page. 

From this tabulation it was possible to determine the different 
phases of geometry on which the class was weak. A summary 
shows that the following forms were missed by the percentages 
of the group as indicated : 


PER CENT 
1. Construction and Locus Problems . . . . 62 
2. Constructionin Theorems. ..... . 40 
3) Dehnitionse 20a. rsa ee ee 
4. Demonstration of Theorems . . ... . 4I 
so. (ripinal-Problems 9 i.0. x: Dw: see iae ghee mnie iia Ered 


This information showed the teacher very clearly what she 
needed to emphasize in her teaching during the second half 
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No. oF 
No. oF PUPILS 
is NAME OF TEST PROBLEM Miraece 
TEsT 
F To construct a right triangle having given 
Prob. ; 
5 Construction and Locus Prob og ea eee 20 
F Conciedetion aediccus, Probe Draw the locus of all points equidistant 29 
from two parallel lines 
9 Txercises and Problems Exterior angle = sum of opposite interior 27 
angles 
3 These To prove a quadrilateral is a parallelo- ae 
gram 
8 Construction and Locus Prob. | Construct an arc of go° with radius r 26 
i eeriaiwanad Problens Greater side of triangle lies opposite the 25 
greater angle 
7 Exercises and Problems Angles in a polygon =( — 2)X 2 right 25 
angles 
x Definitions Length is the only dimension a line has 24 
Ar i 
Aegercicex and Problanis 180 in straight angle and sum of angles a4 
of triangle = 180 
, Definitions Broken line composed of segments of a = 


straight line 


year. In order to meet this situation, the following plan was 
adopted : 

1. The scores were graphed so that each pupil could see his 
accomplishment in relation to that of the others in the group and 
also to an accepted standard. This graph which is shown in 
Fig. 30 was posted in the room. 

2. The test papers were returned to the pupils and the errors 
carefully noted and explained. Each pupil made a list of the 
forms in geometry which he missed. 

3. The teacher decided to construct original exercises for 
practice on those forms on which the class was weak. In the 
construction of the practice exercises, special provision had to be 
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made for a type of exercise which would train the pupils to 
consecutive thinking through a series of steps. | 

4. Provision was made to place more emphasis on accuracy 
of statements, terms, and drawings. 


Ss ” Sms HHH Aas Ss 

gE | EARNER CSRS ONS 

ay | PED AE Seen det plots Lat Pee 

+ Ba BR .6 |Median for Class ttt ttt 
Ghee RARER RRR AR RNA RRBs 
TEE k eee CURE ME eee nigue Rs 
SRF S42 SRO VERN Ves Ls RRM Ree eee 

css is Vad GB: as Ga a et et ele 
2 DS eee CAR PERSE POR eee 
ie Si BRR ARREARS Re eS ee 
3 FEE EH tp 
ye eee Pero ie lier: teledoke ea atep ese ol 

; et Hs} le eet ttt tf 
ge aah ON AL damit bp a dtl i eo anel 
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12-15 16-19 21-23 24-27 28-31 32-35 36-39 40-43 44-47 48-51 52-55 57-59 60-63 64-67 68-71 72-75 76-79 
Scores 


Fic. 30. — Results of the Renfrow Diagnostic Tests in plane geometry given to a group of 
thirty-one high school pupils. The standard for June is 54.2. 


The results of this test not only showed the teacher wherein 
her teaching had not been effective, but also enabled her to plan 
her work for the second half year with more accuracy and definite- 
ness than she could otherwise have done. 


Procnostic TEsts 


For many years the study of mathematics was required in 
practically all high schools, but as the enrollment increased and 
the interests of the pupils making up this enrollment became 
more and more varied, it was evident that many pupils who could 
profit from a secondary school training could not succeed in 
mathematics. Gradually the high school curriculum has been 
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modified so that, in many high schools, pupils can graduate with- 
out the study of mathematics. ‘This policy makes it possible for 
many deserving pupils to secure a training during their secondary 
school age which would be denied them if mathematics were a 
required subject. But it is difficult to ascertain what pupils 
cannot succeed in mathematics. Sometimes several failures in 
mathematics are necessary before the pupil can be excused from 
it. Such a procedure is costly. If tests can be devised which 
will predict a pupil’s success in a certain subject, waste in educa- 
tion will be greatly reduced. The Rogers Tests of Mathematical 
Ability are planned to meet this need. 

Rogers Tests of Mathematical Ability. — These tests were 
originally planned to “‘ diagnose the mathematical intelligence ” 
of pupils of the ninth grade, or third year of the junior high school. 
‘“‘ They have been usefully applied in the eighth grade and in the 
second year of the traditional four-year high school to help deter- 
mine the advisability of certain students pursuing the study of 
the subject further.” The tests, with their time limits, are as 
follows : 


TEST Time FOR EXPLANATION TIME FOR TEST 


EGINELT Sb CStte 5 Munn. psec 1s 8 minutes 22 minutes 
Algebraic Computation Test . + minute { foes Gas 
27) 7] TOES 
Interpolation BeSti-~.trsuqysasth 5 minutes Ae ae ey: 
oe = 5 mnimiter 
Superposition Test . . . . 5 minutes { ax Ey ate 
2. ur Dante 
Trabue Language Scales . . 2 minutes apniees eee 
iene minutes 
Mixed Relations Test . . . 3 minutes: 3 minutes 


The following exercises will make clear the nature of the 
tests, 
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GEOMETRY TEST 


I. Given: Angle M = 30 degrees, and the sum 
of the angles M and N is a right angle. 
How many degrees are there in angle V? 
State the reasons. 


Ni Answer: 


Given: The triangle is 
isosceles and angle A = 
30 degrees. 

How many degrees are 
there in angle B? 

State the reasons. 


A B Answer: 


ALGEBRAIC COMPUTATION TeEsT I 
1. Ifa = 2,6 = 3,c = 5, andd = 1, find the value of each of the following : 


(a) 54 Anpwer ty: 5:s8-2..2 a7. ek eee 
(6) 2a—d ATIOWEN Ts bv es es ae ee 
Cy pe SE Fe = zs ANSWER ts vs stele cc os vee 
(d) LET: Answers. oi +154 See 
3d 
(e) chy as ATISWET i.’ Shas eae ee 
a 
2. Write the results of examples (a) to (d): 
(a) 2¢ + 5¢ — 3¢ + o¢ — 2¢ Answer s+ .,5. 2's. os eee 
() 3a+4a+7a-—s5a+ 6a Answers. 24. salrau Fa ee, 
(c) 3x +-3y+ 42+ 22+ 2% WADSWET <s . o's.cs a wip s or Se ee 
(dq) 3x +2y—32+72-—2x+90y+3xAmswer:....... cc cece eee e eee 


INTERPOLATION Test I 


Supply the missing numbers — 


II 13 15 17 — 21 
io eat 5 g. 1% —- 21 25 29 33 — 4I 


SUPERPOSITION TEST I 


Suppose the figure with a hole in it is placed on each of the other figures 
so that its black edge lies upon the long heavy black line. Draw a circle 
where the hole would be. 
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LANGUAGE SCALE L 


Write only one word on each blank 
1. Children —--———— are rude ———————- not easily win friends 
2. Plenty ——————— exercise and —--—— air ——————— healthy 


MIXED RELATIONS TEST 


Color — red Name — John 
Examples: ; page — book handle — knife 
fire — burns soldiers — fight 
I. eye — see ear — 
2. Monday — Tuesday April — 
3. do — did see  — 


A carefully devised scoring key accompanying the tests makes 
scoring easy for the teacher, and prevents variability in the 
results. The score for each test is the sum of the correct responses 
to the different problems. ‘“‘ Weighted scores are next obtained 
by multiplying the original scores in each test as follows: geom- 
etry by 8, algebraic computation by 6, interpolation by 1, super- 
position by 3, language scales L and G by 6, and mixed relations 
by 2.” The sum of these weighted scores is the score which the 
teacher can use in the direction of her pupils in the study of 
mathematics. 

In the interpretation of these scores the author has provided 
a percentile table for different types of schools which will assist 
the teacher in a further analysis of her results and in the deter- 
mination of the final mathematical ability of the pupils. 

The following tentative norms are provided : 


Score on TEstT MATHEMATICAL RATING 
Above 650 Very Superior 
Between 550 and 650 Superior 
Between 350 and 550 Average 
Between 250 and 350 Inferior 
Below 250 Very Inferior 


For pupils at the end of the ninth school year, those obtaining a total 
score (which equals the sum of the weighted scores) of over 550 have capacity 
superior to the average high school pupil and sufficient to warrant their 
being made to cover ground more rapidly. Pupils with a total score less 


The Measurement of Secondary Mathematics 447 


than 350 have inferior mathematical capacity and unless unusually indus- 
trious will fail to master the same amount of mathematics as the average 
student. They can probably cover two years’ work in three years. 


The algebraic computation test and the interpolation test are 
measures of algebraic abilities, the geometry test and the super- 
position test measure “intuitive grasp of spatial relations,”’ and 
the mixed relation test and the language completion tests are in- 
tended “ to discover how far weakness in mathematics depends 
upon or is connected with inferiority in command of the ver- 
nacular.”’ 

Evaluation. — The scientific thoroughness with which these 
tests have been constructed represents one of their greatest assets. 
In addition, they mark the way for future. development along 
similar lines. But much work still remains on the construction 
of prognostic tests in mathematics. The author is well aware of 
this. 

Scientists have pointed out the advantages and disadvantages 
of prognostic tests and have indicated the lines along which 
improvement in such tests can be made. Dr. E. L. Thorndike, 
in the evaluation of these tests, writes as follows: 

Dr. Rogers’ tests are the best so far published to select according to 
promise of ability in algebra and geometry. We have evidence, however, 
that their value consists chiefly in their being a good measure of abstract 
intellect, and that any reliable measure of abstract intellect would prophesy 
success in algebra and geometry nearly as well. Also it seems probable 
that algebraic ability and geometrical ability differ nearly if not quite 
as much as do ability in algebra and ability in any other abstract subject 
such as physics or Latin. Consequently, tests specialized for numerical 


and spatial data may be found to do this prognostic work even better than 
the Rogers tests.1 


Concerning the prognostic tests in mathematics, Dr. David 
Eugene Smith writes as follows: 
The prognostic test at its best achieves quickly and with improved results 


that which the schools have heretofore discovered after a loss of valuable 
time; at its worst it leads into a determinism that is more dangerous than 


1 Thorndike, E. L., and others, The Psychology of Algebra, pp. 216-217. ‘The 
Macmillan Company, 1923. 
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the extreme form of Calvinism which left each individual absolutely without 
hope. On the whole the tests have achieved a great and well-deserved 
success, and this success will be much more apparent when a new generation 
comes forward to correct the errors of the present one.! 


In the interpretation of the results from these tests, care should 
be taken to make allowance for such factors as interest, effort, 
and habit. The results must not be interpreted too liberally. 
Many more tests and much research are necessary for the develop- 
ment of prognostic tests in mathematics before the results from 
such tests can be given anything like a literal interpretation. 
The two chief claims of the author are: 


1. The ranking of a group of pupils in the order of ability in mathematics 
and the classification of such pupils, and 

2. The prediction, “ with a known degree of accuracy, of the capacity of 
the pupil to undertake the high school course in mathematics.” 


The experience of the writers in connection with the use of 
these tests tends to support these claims. The tests are of very 
great aid to the classroom examinations. If the teacher or the 
principal will take the time to give them to pupils applying for, or 
immediately after they have begun, the study of algebra, valuable 
information for advising such pupils about their course can be 
obtained. The mathematics teacher will find the Rogers tests 
useful not only for the classification of pupils who have begun the 
subject of algebra and geometry, but also for the determination 
of the causes of poor progress in these subjects. 

Using the tests. —'The Rogers Tests of Mathematical Ability 
was given to sixty-one pupils in first year algebra in a city high 
school in Virginia in March, 1921. All of these pupils had begun 
the study of this subject the preceding September. Had the 
tests been given before the students took up the study of algebra 
the scores would in all probability have been lower. It was 
thought that, even though the pupils had received some training 
in algebra, the prognostic value of the tests would still be valid. 

At the time this group of pupils enrolled in algebra no effort 


1 Smith, D. E., “On Improving Algebra Tests,” Teachers College Record, 24: 
87-88, March, 1923. 
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was made to direct them into proper courses in accordance with 
their ability as determined by tests; in fact the course of study 
in mathematics at that time required two years of mathematics, 
one in algebra and one in geometry, of all pupils. These pupils, 
therefore, had no choice in the selection of this subject. 

Careful records were kept of the progress which these pupils 
made in the study of algebra and geometry from the time when 


TABLE 49.— THE RESULTS! ON THE ROGERS MATHEMATICAL ABILITY 
Test FOR A GROUP OF SIXTY-ONE First YEAR HiGH SCHOOL 
PUPILS WITH THEIR SUBSEQUENT RECORDS IN ALGEBRA AND 


GEOMETRY 
PER Agnes | Avenc dt ee ALGEBRA GEOMETRY 
ScoRES CENT OF) coanp-| AcE AGE Sire 
ae No. In-} Group pee Sahat Conny GRADE 
Maru. it eee PER ON ON 2D Bes fa. PER PER PER veel 
TEST Cent | Rocers |Term oF|" a IES ape "eee 
ENT Test |AtcEBRa| CEOM- | PROMO-| 2477 PROMO-| | ED 
SCORES ETRY | TIONS TIONS 
+ 210 
and 
above I 1.6 3.0 |+300.0 97.0 97.0 100 ro) 100 ° 
+ 150 
to 
+ 210 3 5.0 7.0 |+174.3 90.0 86.3 100 ° 100 ° 
+ 90 
to 
+ 150 4 6.6 9.0 | +123.2 03-5 QI.0 100 fo) I0o fo) 
— 70 
to 
+90} 29 47.5 25.0 —4.5| 82.9 82.5 93-5 6.5 89.7 10.3 
— 150 
to 
— 70 Io 16.4 9.0 | —108.7 77.0 78.4 76.9 23.1 80.0 20.0 
— 210 
to 
— 150 5 8.2 7.0 | —190.0 76.8 77.0 58.8 4I.2 75.0 25.0 
Below 
ee 9 14.7 3.0 | —244.6| 77.3 76.8 66.7." |" 33.3" || 66.6 |" 3333 


1 At the time these results were obtained, the scores for the tests were given 
in terms of plus and minus amounts, and the norms were only tentative and in- 
complete. 
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the tests were given. An analysis of these records, together with 
the scores on the mathematical ability test are given in Table 
49. This table is read as follows: 


On the mathematical test one pupil made a score of 300. He is, there- 
fore, scored in the interval of ‘“‘+ 210 and above.” This individual is 1.6 
per cent of the group. The standard for this group is 3 per cent. This 
individual’s score on the mathematical test is + 300, his average grade for 
two terms in algebra is 97, and for two terms in geometry is 97. He did not 
fail in algebra or geometry. His percentage of promotion is, therefore, 100 
and his percentage of failure zero in both subjects. 


In the foregoing table the following salient facts should be 
noted : 


First: The mathematical ability of this group as determined by the 
tests, when compared with the standards, is low. For example, 14.7 per 
cent of the group made a score of — 210 or below, when the standard is 
3 per cent; 8.2 per cent of the group made a score between — 150 and — 210 
when the standard is 7 per cent, etc. 

Second: The average score on the Rogers test for each group of pupils 
decreases from plus 300 to minus 244.6. 

Third: The average grade in algebra and geometry for each group in 
general decreases with the average score on the Rogers test. ¢ 

Fourth: The percentage of promotion decreases and the percentage of 
failure increases in algebra and geometry in going from the group making 
the highest average score to the group ga the lowest average score on 
the mathematical test. 


The manual which accompanied the tests at the time they 
were given gave the following instructions : 


First: Students scoring over + 150 on the mathematical ability test 
show capacity sufficient to cover more ground than the average high school 
pupil in the same time. They could probably master three years of work 
in two years’ time. 

Second: Students obtaining a score of less than — 210 have an ability 
for mathematical work so low as to warrant the recommendation that they 
discontinue further study in the direction of more difficult mathematical 
processes where mathematics is not essential for the vocation they have 
in mind. 


An analysis of the individual records of the pupils in the several 
groups shows that these standards are safe guides in advising 
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pupils in the study of mathematics. The one pupil who made a 
score of ++ 300 on mathematical ability and who was on the 
point of leaving high school to go to work continued his studies 
solely on account of his ability as indicated on this sheet. It was 
manifest to his friends that he could achieve in this subject, and 
for this reason a way was found for him to continue in high school, 
from which he graduated in three and one-half years. He then 
entered college and later went into medicine. The seven 
pupils in the next two groups, + 210 to + go, all completed 
the high school course. Of the seven, one graduated in three 
and one-half years. When we come to the groups making the 
lowest score on the mathematical ability test, we find the opposite 
conditions. Of the fourteen pupils making a score between 
— 150 and — 210 or below, five left school before taking up the 
study of geometry, which is a second year subject, two completed 
the work of the high school at the end of four and one-half years. 
The remaining seven left school without graduating. It seems 
safe, therefore, to conclude as follows: 

First. ‘That the principal and the teacher could have listed 
those pupils making the score of + 150 and over as being able 
to do more work than is covered by the “ average high school 
pupil in the same time.” 

Second. That the pupils making a score of — 150 and below 
should have been advised that their chances of success in mathe- 
matics were not strong, and that it was advisable for them to take 
other subjects in high school. 

In all probability they would have done so before they took up 
the subject of algebra, or soon after they had begun it, if the 
regulations of the school had not required them to take it. 

When we consider the time and energy spent by teachers and 
pupils on work which represents failure, it is evident that much 
effort will be justified if this failure can be prevented by prog- 
nosis. The record of this group of sixty-one pupils in the study 
of algebra and geometry is evidence of the need for guidance at 
the time they entered the high school. The close relationship 
between the test results and the pupils’ subsequent records jus- 
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tifies the conclusion that the Rogers Tests for Mathematical 
Ability could have been effectively used by the mathematics 
teacher in this school in advising pupils concerning the study of 
mathematics. 
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CHAPTER XX 


THE MEASUREMENT OF ENGLISH IN SECONDARY SCHOOLS 


THE importance and the nature of English in the secondary 
school are so significant that the subject is claiming the attention 
of the best thinkers in experimental education, and represents 
the field in which much progress is being made and needs to be 
made. . 

It is a well-recognized fact that language and literature are 
closely related. Practice in the past, and to a large extent in the 
present, groups and treats these two phases under one head. 
There is, however, a growing tendency, which is based on sound 
psychological principles, to treat language and literature sepa- 
rately because their values and aims are different. 

It must be kept in mind that the vast majority of pupils in 
the secondary schools will be consumers and not producers of 
literature, and that the function of the teaching of literature is 
to produce intelligent consumers. ‘This purpose involves utili- 
zation and appreciation, the development of ideals which will 
influence conduct in the home, the community, the state, and 
the nation, and the development of taste which will provide 
enjoyment during leisure hours. 

In the study of language, the dominant purpose is twofold: 
first, the development of ability to use language as a tool for 
thinking and, second, the development of ability to use language 
as a vehicle of thought. The aim will involve such elements as 
knowledge of words, exact use of words, use of mechanics of 
language, spelling, quality of different kinds of discourse, com- 
prehension of thought, etc. 

These elements in language lend themselves to objective 
measurement. Not only can they be measured but the knowl- 
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edge thus obtained serves as a guide to the teacher in making her 
language instruction more definite and individual and in the 
selection of methods that are more effective and exact. So far, 
objective measures in literature have not been developed by 
virtue of the nature of the subject. One scale is available for 
the measurement of the ability to judge poetry. 


TESTS IN LANGUAGE 


Briggs English Form Test.— This test is made up of the 
following elements of written composition: (1) initial capital, 
(2) the terminal period, (3) the terminal interrogation point, 
(4) the capital for a proper name or adjective, (5) the detection 
of a run-on sentence, (6) the apostrophe of possession, and 
(7) the comma before “ but,” codrdinating the members of a 
compound sentence. ‘These elements are seven of the simplest 
mechanical forms appearing in several lists of minimum essentials 
in written English composition. ‘The test appears in two forms, 
Alpha and Beta. Each form contains the same elements so that 
the same group of pupils can be tested at different times without 
using the same form. The reliability between the two forms 
is represented by a coefficient of .761 with a probable error 
of .029. | 

Each form of the test contains twenty sentences. The fol- 
lowing are the first four sentences in Form Alpha: 


1. birds sing 

2. Where is the fire 

3. In april the apple trees were in bloom many motorists stopped to 
admire them. 

4. The boys hat was torn but his clothes were neat 


In these four sentences each of the seven elements appears. 
They appear again in each of the five remaining groups of four 
sentences each. Consequently each element appears five times, 
but in different situations of slightly increasing but unequal 
steps of difficulty. 

The giving of the tests, which consumes twenty minutes, is a 
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simple performance which any teacher can undertake. By 
means of a stencil the scoring is made a mechanical performance 
which any clerk can accomplish. 

Evaluation of the test. —'The test is intended to measure the 
pupil’s ability to use these simple elements of English composi- 
tion in sentences from which they have been omitted. The test 
is, therefore, a proof-reading test and not a dictation test which 
probably represents more nearly a pupil’s ability to use these 
elements in his own written discourse than the ability to proof 
read. In order to ascertain if proof reading and dictation require 
the same ability, the author gave to a group of one hundred pupils 
the test as it appears; then the sentences in the test were dictated 
to the group. The same process, except in reverse order, was 
carried out with a second group of one hundred pupils. The 
correlation between the two sets of scores for the first group was 
.793 with a probable error of .o25, and between the scores for the 
second group .784 with a probable error of .026. It is important, 
therefore, to note that the tests give a good measure of a pupil’s 
ability to use these elements in dictated sentences in a way in 
which they can be quickly given and the results scored with 
little probability of error. To the teacher these factors are of 
considerable importance. 

The tests also reduce guessing toa minimum. If each element 
occurred only once the pupil’s score would be no absolute criterion 
of his ability to use it. But since the ability to use each element 
involves five different situations, the results are of much greater 
reliability of a pupil’s actual ability. Moreover, this fact gives 
the test a much stronger diagnostic value. 

Using the results. —In a Virginia high school of six hundred 
pupils there was a strong feeling among the teachers that the 
achievement of the pupils in English was low. There was evi- 
dence that the pupils were weak in the simple mechanics of 
writing. The Briggs English Form Test was given to the 
first and second years of the high school. The results of this 
test, together with standards from other cities, are given in 
Table 40. 
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TABLE 49 


AVERAGE PER CENT OF ERRORS ON EACH ELEMENT 


I 2 3 4 5 6 7 

Virginia 2.1 10.1 14.6 65.8 58.6 72.0 24.5 

city 0.7 CB 8.1 60.2 4I.1 62.7 21.5 
Philadel- 1.4 2.8 7.8 55-2 35.1 67.0 17.11 

phia 0.7 2.8 6.4 53.0 25.3 55-7 19.4 
Bateinioce 0.8 3.9 9.0 57.4 22.0 57.2 31.02 

0.0 I.9 3.8 35.0 I5.0 53.8 30.0 

Standard I.0 phe 8.5 [oe 29.8 58.4 20.9 


This table is read as follows: in the Virginia city the pupils in the first and second years averaged 
2.1 per cent and .7 per cent of errors respectively on element one, 10.1 per cent and 3.3 per cent of 
errors respectively on element two, etc. 


On the basis of these results the teachers of English in this 
school decided on the following procedure : 


1. All pupils in grades four to seven should be held responsible for the 
mastery of elements 1, 2, 3, and 4. At the beginning of each school year, 
tests covering these elements should be given and all pupils who are weak on 
them should receive special instruction until they have mastered these 
elements. Elements 5, 6, and 7 should be mastered in grades six and seven. 

2. An ungraded class should be formed for those high school pupils who 
are weak on the mechanics of composition, in which they will receive special 
instruction. 

3. Provision was made for definite and systematic instruction in the 
simple mechanics of composition throughout the entire high school. 

4. In the overcoming of these difficulties with such simple elements, it 
was decided to stress only a few of them at a time. The habitual use of a 
form was the only standard accepted. 

5. The Course of Study in English was reorganized so that instead of com- 
position being taught parallel with literature, a full semester of composition 
was followed by a full semester of literature, or vice versa. This plan enabled 
the teacher to locate better the pupil’s weaknesses in composition and train 
him to overcome them. 


In following out this procedure each teacher of English was 
provided with the class record sheet for each of her classes. This 


1 Philadelphia School Survey, Vol. IV, p. 108. 
2 Baltimore School Survey, Vol. 3, p. 29. 


TABLE 50 


REcoRD SHEET FOR Briccs ENGLISH Form TEst ScHooLt X 


8th Grade 


1/2/3/4\5|6|7/8| 9 |10|11/12113/14!15!16/17/18119\20/21/22)23/24/25|26/27/28/29/30|31\s2lsala4lss 


Teacher — C. M. 
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record sheet showed her at a glance the elements on which her 
class was weak. The record sheet for the first year is shown on 
the opposite page. 

The plan of placing in the hands of the teachers the results 
from this test on the record sheet should be followed closely. 
It is the most convenient form in which the results can be used. 
It is possible not only to compare the results of the class with 
standards, but also to know each individual’s score as well as 
the elements on which the class as a whole and each individual 
is weak. 

In September, 1925, a new teacher was secured to take charge 
of the English work of a small high school in a residential city of 
Virginia. On account of the fact that this teacher did not know 
the quality of the training which her pupils had previously 
received, she decided to use standard tests to guide her in her 
work. Three English tests were used, the Briggs English Form 
Test, Alpha, the Charters Diagnostic Language Test, and the 
Wilson Language Error Test. 

The results on the Briggs Test from this procedure, which was 
very satisfactory, are given in Table 51 and in the teacher’s report 
following the test. The procedure with the other two tests was 
equally satisfactory. 


TABLE 51. — RESULTS FROM THE ‘‘Briccs ENGLISH Form TEST, ALPHA” 
GIVEN IN SEPTEMBER, 1925, AND May, 1926, IN A SMALL HIGH 
SCHOOL IN VIRGINIA  ~ 


PERCENTAGE OF ERRORS 


Ene. III 


Sept.,’25| May,’ 26]Sept.,’25| May,’ 26|Sept.,’25| May,’ 26/Sept.,’25| May,’ 26 


Aw imtialcrpitalee. anebes Oo. ° 
B. Terminal period . .. I. fo) 
C. Terminal question mark 10.5 x 
D. Capital for proper noun 

OL Ulsan e ae ale 40.4 3 
E. Run-on sentences . . 24.1 2 
F. Apostrophe of possession 61. 5 
G. Comma before “but” . 16.5 I 
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The significant fact revealed by the Briggs Test was that the highest 
percentage of error was in the use of the apostrophe for possession; the 
second highest in a capital for proper noun or adjective; the third in 
run-on sentences; andsoon. ‘The test was first returned to pupils and ex- 
plained as a whole, with pupils giving specific reason for each correction. 
With these facts before us, we selected twenty or twenty-five sentences 
requiring the use of the apostrophe and wrote them on the board for a lesson. 
After these were taught, other sentences similar to the first were dictated 
for application. These papers were corrected, and next day these sentences 
with errors were retaught from the board, — the pupils having their papers 
in their hands so they could see their own mistakes. Frequently at irregular 
intervals in a five minute period, a group of five or more sentences were 
dictated giving the application of the most difficult use and keeping the 
apostrophe in their minds. Class papers were noted carefully for the use 
of the apostrophe. If an error was found, it was listed in the teacher’s note- 
book and used later in the monthly ‘‘Class Error Lesson.” 

The same procedure, approximately, was carried out with each of the 
other chief errors: as, capitals, run-on sentences, and comma before “but.” 
The other less prevalent errors were taught as a group in one lesson. 

The pupils knew their own rank in this Briggs’ Test, and the percentage 
of error for the class was posted on the bulletin board, so that, when we were 
studying the use of the apostrophe for possession, they knew that this was 
their highest percentage of error — 80 for English I, 72 for English II, 56.4 
for English III, and 61 for English IV. 

At the end of the year, in May, Briggs English Form Test, Beta, was given. 
These results were recorded on the same class-score sheet as in September, 
giving each pupil his specific rank in the class. Both pupil and teacher 
watched eagerly for individual as well as for class improvement. 

Each time the test was given, the errors of the individuals were recorded 
and the teaching and drill with specific, natural sentences containing this 
usage followed. 

The pupils’ attitude in September and in May was quite different. At 
first they rebelled and frowned because they thought the idea was to get a 
“grade,” but at the last they were looking for their improvement and rank 
in the class. 

One factor besides the regular teaching and drill on the errors which 
caused a consciousness and improvement was, I think, pupil correction of 
his classmate’s paper by printer proof symbols. Each pupil was also en- 
couraged to proof read his own paper before he copied it for class. When 
they brought their papers to class, they exchanged and proof read for perhaps 
five minutes. The papers were then returned to the owner, who corrected 
any error he could before handing the paper in. If the paper was too bad, 
the pupils were given the privilege of revising and correcting all errors each 
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day before turning in the paper to the teacher the next day. This was done 
to encourage self-correction and pride in their work. 

I expect to make even more use of standard testing this year because the 
learning of mechanics of English this way is a happier procedure than any 
other I have used. The pupils like to watch their progress, and in order 
to promote this, they try to understand the rules and apply them. 


The proper use of the test will serve to locate the difficulty which 
pupils have with these simple mechanics so that the teacher can, 
in a definite and systematic way, give proper attention to them. 
This should not result in an overemphasis of the mechanics in 
language. On the contrary, the tests will, if intelligently used, 
assist the teacher in the development of language ability. 


TESTS IN SPELLING 


In many secondary schools it has been the practice to assume 
that the pupils had, by the time they reached the high school, 
developed a spelling vocabulary sufficiently large so that the 
systematic instruction in spelling in the high school was not 
necessary. This practice has led to results which have caused 
teachers to feel that spelling in the high school should receive 
more careful attention. It is true that pupils, as they advance 
in their education, increase their vocabularies, but most of these 
words are only passive. Only a small number of words in a high 
school pupil’s vocabulary are “ active in oral and written com- 
position.” Most pupils will need definite instruction until the 
end of the junior high school, and a surprisingly large number 
until the end of the senior high school. The use of a spelling 
scale will help the teacher to locate the pupils in the high school 
who need instruction in spelling. It will also be a means of 
motivation and of measuring the progress of those who need to 
study spelling. 

Sixteen Spelling Scales.1 — These spelling scales are sometimes 
called ‘“‘ The Seven S Scales.” They comprise sixteen lists of 
words. Each list, which contains twenty words in sentences, is 


1 Briggs, T. H., e¢ al., “Sixteen Spelling Scales Standardized in Sentences for 
Secondary Schools,” Teachers College Record, Vol. XXI, No. 4, September, 1920. 
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a separate standardized scale. The sixteen scales are of approxi- 
mately equal difficulty. 

The basis of the sixteen spelling scales is the second and third 
thousand most generally used words. No words in the Ayres 
scale, which contains the one thousand most common words in 
English writing, are included in this list of the second and third 
thousand most commonly used words. From this list have been 
eliminated also Jones’ one hundred “‘ demons,” “‘ all proper names 
of persons and places, all hyphenated words, and all foreign words 
not found in a standard dictionary.” The scales are intended 
for grades seven to twelve. The standards which are computed 
for each year as of February, or the end of the first semester, 
are as follows: 


DIFFICULTIES LisTs I-XII LIsTS XIII-XVI 

7th grade norms 65.90 34.76 

8th grade norms rh rieg 45.03 

oth grade norms 80.00 53-91 
roth grade norms 85.05 61.48 
11th grade norms 88.67 67.08 
12th grade norms Q1.25 72.14 


The Sixteen Spelling Scales make it possible to test the pupils 
in the last four years of the high school four times each year with- 
out repeating a test. In order to make clear the nature of these 
scales, Scale Eight is incorporated. 


List 8 


. Do not tempt me to cheat. 

. Robinson Crusoe lived on an island. 
. This investment will double your money. 
I am making money. 

He must be crazy. 

Words consist of letters. 

. We raised poultry on the farm. 

. L urge you to go. 

. The hermit’s actual age is not known 
. The criminal escaped. 

. The insurance company is bankrupt, 
. My successor has been elected. 

. Which vegetable do you eat? 
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14. Accept my congratulations. 
15. The surgeon performed the operation. 
16. He was a war correspondent. 
17. Ll am partially blind. 
18. He is an efficient workman. 
19. He represents this congressional district. 
20. Pershing returned a conqueror. 
The italicized words form the test words in the scale and are 
the only words which the pupils are required to spell. 

Evaluation. — The care with which the scales have been stand- 
ardized makes them reliable measures of spelling ability. The 
list of the second and third thousand most commonly used words 
is of great value as a basis for the construction of a spelling course 
in the junior and senior high schools. Moreover, since there are 
sixteen scales of approximately equal value, the teacher has 
greater opportunity to determine the spelling ability of her pupils 
from time to time than if there was only a single scale. 

Using the scales. — The Sixteen Spelling Scales were used in a 
Virginia high school in September, 1923, to determine the ability 
of the pupils to spell. The decision to give these tests grew out 
of a feeling among the high school teachers that one of the great 
obstacles to successful language in this school was poor spelling. 
The results which are given in Table 52 justify this conclusion. 

The outstanding facts in this table show that the school, in 
comparison with standards, is exceedingly low on spelling; that 
spelling ability decreases as the pupils advance through the high 
school; and that one grade may surpass a grade a half a year or 
a year ahead of it. 

The teachers of English in this school, on the basis of these 
tests, formulated the following plan of procedure: 

1. The simplification of the course of study in spelling, from the primary 
grades through the high school, was requested. 

2. Closer supervision of spelling in the elementary schools was suggested. 

3. Spelling tests in the high school were given at stated times to locate 
the pupils with low spelling ability, for the purpose of organizing them into 
classes for special instruction. 


4. Word lists were prepared for the high school. 
5. All teachers agreed to codperate in developing a spelling conscience. 
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TABLE 52.— SHOWING RESULTS FROM SIXTEEN SPELLING SCALES IN A 
VirciIniA HicH SCHOOL, SEPTEMBER, 1923 


No. oF TOTAL 
Worps I-a I-b Il-a II-b Ill-a III-b IV-a IV-b No. 
CORRECT PupILs 
20. : 9 2 13 Bah te eg aliot srs ee lan arpa rts eae meee 32 
THe A 7 6 12 8 > ee ae ee 2° bss te Sales 37 
EO A 16 5 I2 8 I 2 ° I 45 
17 . : 9 7 15 I 5 2 5 I 45 
Thins 4 Be) 8 5 4 a I 6 ce 40 
Te : 20 5 7 a OFF W523 vs 4 I 46 
14. . 8 3 4 4 8 6 4 6 43 
To, ; 9 6 9 I II 2 9 3 50 
12%, : 8 3 Io 2 6 2 WOM Payers oe 39 
ae c I2 2 ‘ea Ce as: 7 3 4 2 36 
10. ‘ Io 4 6 I Io 4 3 40 
Os. s 6 2 BD son oct cas 8 I 6 I 26 
Se ‘ 4 3 s I 3 3 paraicsy SSR 47 18 
Ee : I I 2 I 3 4 2 I 15 
On Fhe J Nebeoa Wee avtie | SFs tae ara ae wae i} 0. of |eeoesawktls > ete 5 
as I I Piaget: oe Be Hd ots ee ee ee 7 
saad FES ie seers Bees Oe Peis Be eres et Th Msc ues Bie ee oe I 
Te oh te [ah . car ee ede yes sche eateity [x drt chk agar ek eees I I 2 
Pee eee ea Oe Ie Tah OR Coton on eee oO Ore ue ce Ree peas SOL I : 
Virginia city | 71 72.2 75.9 83.3 59.05 56.8 63. 61.7 528 
Standard . 76.9 80 82.5 85 64.3 67 69.1 19-7 isch wae 
Philadelphia 84.4 86.8 90.3 92.2 77.1 78.1 70.5 ct as ae Pe = 
Baltimore 85.4 88.8 OAL Three s se PR SUAt asa esate tats 86 84.7. |(E.H.S.)2 
92.5 93-5 ON Zeki nice oaeocts sBoy Hho Geeks oe 87.00 4 eb ae: (W.H.S.) 


The results so far attained from this procedure have been 
gratifying to teachers and school officials. 

Buckingham-Coxe Scale. — This scale was prepared for a 
special purpose ; namely, to measure the effect of the study of 
Latin on the ability to spell. It is adapted to grades seven to 
twelve inclusive. The time for administering it is about twelve 
minutes. The time for scoring ranges from two to four minutes. 
It is not fully standardized. It is typical of what we may expect 
in the way of specific research tests. The scale is composed of 
fifty words, twenty-five of Latin origin, and twenty-five of non- 
Latin origin. They are alternated in the list. 


1 Philadelphia School Survey, Vol. IV, p. 107. 
2 Baltimore Schools Survey, Vol. III, p. 33. 
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TESTS IN ENGLISH VOCABULARY 


One of the important problems in the teaching of high school 
English is the development of an active vocabulary in oral and 
in written composition. The high school pupil is at the stage in 
his educational development when he is broadening his experience 
very rapidly. He is constantly coming in contact with new words 
and is having new demands for the use of such words. Much of 
his thinking should be in terms of these words; consequently, 
one of the important functions of the teachers of English should 
be to teach the pupil to know the exact meaning of words and 
their proper use. It is very imperative, therefore, for the 
English teacher to know the extent of a pupil’s vocabulary, 
the exactness with which he can use his vocabulary, and the 
progress which he makes in acquiring and learning the use of 
new words. To this end, a vocabulary test will be of great 
value to the teacher. 

Inglis Tests of English Vocabulary. — These tests appear in 
two forms, Form A and Form B. Each form contains 150 words. 
The words in each form are of equal difficulty but different 
vocabulary. Each word appears in italicized form in a sentence 
or expression. After each sentence or expression are five words, 
one of which ‘‘ most nearly corresponds in meaning to the word 
italicized in the sample sentence or expression.”” The pupil is 
asked to draw a line under the word which he selects. 

In the selection of words out of which the tests were formed 
the author obtained “ a true sampling of the field covered by the 
Intelligent Reader’s Vocabulary.”’ In the selection of the specific 
words for the different forms a further sampling was obtained. 
The number of words obtained in this manner is sufficient for 
further forms which the author contemplated. 

A score key and a class record sheet are provided with each 
form. No time limit for the test is set although ordinary pupils 
will complete it in thirty minutes. The pupil’s score is the num- 
ber of correct answers minus the number of wrong answers and 
the number of words omitted. ‘“ Returns from thousands of 
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high school students ” in terms of the median scores give the 
following standards which will be helpful to teachers: 


oth grade pupils 45 words or 30% 
roth grade pupils 63 words or 42% 
11th grade pupils 78 words or 52% 
12th grade pupils 87 words or 58% 


The first ten words of Form A are given in order to make clear 
the nature of the tests. 


1. Do not abandon me — persecute desert mock irritate restrain 

2. He was not granted absolution — permission forgiveness power 
recognition authority 

3. He was accorded privileges — rendered refused assured promised 
deprived-of 

4. An acrimonious answer — discouraging © friendly bitter  slangy 
haughty 

5. An admirable person — excellent tragic vain naval shrewd 

6. He affronted me— amused faced addressed went-before insulted 

7. You allay my fears — justify calm arouse increase confirm 

8. He ameliorated conditions — concealed approved stated improved 
studied 

g. An ancillary committee — executive standing temporary newly- 
appointed subordinate 

1o. A marked antithesis — development copy dislike contrast 
symptom 


Evaluation of the tests. — These tests are intended to improve 
the pupil’s reading vocabulary. They possess the following 
distinct characteristics : 

First.— They have been selected on an objective basis. 
The subjective opinion of the author was not a determining 
factor in their selection. 

Second. — The list of words in each form is sufficiently large to 
make a comprehensive survey of a pupil’s vocabulary. There 
are few words in the lists with which the high school pupil will 
not come in contact in his reading. 

Third. — The test presents a form of class exercise which will 
be a valuable method in the hands of the English teacher. 

Fourth. — The tests have a diagnostic value which will be 
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helpful to the teacher in locating many difficulties which pupils 
have in composition. 

The different forms of the test should be of value to the teacher 
in determining from time to time the progress which the pupils 
are making in acquiring a reading vocabulary. 

It would seem that these tests are an important contribution 
to the work of the English teacher. It is a well-recognized fact 
that the teaching of composition in the high school must be placed 
on a more definite and systematic basis. The complaint from 
the business office and the college professor is that students have 
not been trained in good habits of oral and written composition, 
that their use of words is loose, and that they do not know the 
meanings of words. These difficulties cannot be overcome as 
long as the teachers do not know the difficulties of individual 
pupils. The teacher can, therefore, well afford to use these tests 
to determine the pupil’s vocabulary and, on a basis of the results, 
classify her group so that the proper instruction can be given to 
develop a working vocabulary. 

Carr English Vocabulary Test. — These tests appear in four 
forms, Form A, Form B, Form C, and Form D. Each form 
contains fifty words. Each word appears in italicized form in a 
sentence. After each sentence are five words or phrases, one of 
which “‘ most nearly explains the meaning of the word printed in 
italics in the sample sentence.” The pupil is asked to draw a line 
under the proper word or phrase. 

Twenty-five of the words in each form are “ derived fairly 
directly from common Latin words.” The remaining twenty-five 
are in no way Latin derivatives. The words in each form are of 
approximately equal difficulty, but different vocabulary. Words 
of Latin and non-Latin origin are arranged alternately. 

These tests have been devised for the purpose of determining 
the extent to which a “ pupil’s study of Latin helps him to under- 
stand Latin derivatives in English language.”” Twenty minutes 
are allowed for giving the tests. The pupil’s score is the total 
number of words marked correctly. This total score is divided 
into the number of even words and the number of odd words 
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marked correctly. The purpose of this division of the score 
is to ascertain the pupil’s knowledge of words of Latin or non- 
Latin origin. The first five words in Form A are given in order 
to make clear the nature of the test: 


I. The man was left in fetters. 
power, ignorance, pins exile, rags 
2. The»novelty of the situation appealed to him. 
romance, strangeness, beauty, fun, quietness 
3. You will find no sluggard here. 
fist-fighter, sailboat, coward, lazy person, worm 
4. He realizes the gravity of his position. 
seriousness, humor, uncertainty, advantage, responsibility 
5. I have just heard of your bereavement. 
achievement, difficulty, loss by death, appointment to office, accident 


The standards shown on the opposite page are available for 
the tests. 

Evaluation. — Inasmuch as one of the values of the study of 
Latin is the help which it gives to a more efficient knowledge and 
use of the English vocabulary, these tests have significance to the 
teacher of English or to the teacher of Latin. If the pupils who 
are studying Latin are not improving in their English vocabulary, 
the teacher of Latin should be aware of this fact. The English 
teacher who has a group of pupils studying Latin has a right to 
expect these pupils to improve in their use of English words of 
Latin origin. The Latin should be taught so that it will help 
a pupil’s English vocabulary. Moreover, the test will be of help 
to the English teacher in enlarging the pupil’s vocabulary and 
in making more exact its use. It can be used as a test of a ninth 
grade pupil’s reading vocabulary. The four forms in which 
the test appears make it possible to test a group at frequent 
intervals without repeating the test. 


OTHER TESTS 


1. The Cross English Test appears in three equivalent forms: 
Form A, Form B, and Form C. Each form contains the fol- 
lowing: Part I, Spelling, Part II, Pronunciation, Part III, Recog- 
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TABLE 53. — MEDIAN ScorES OF NINTH AND TENTH GRADE PUPILS IN 
Forms A, B, C, AND D oF THE CARR ENGLISH VOCABULARY TEST 


Meprans| MeprAns| MeprAns| Mepr1Ans| MEDIANS| MEDIANS| MEDIANS 


: 7 OF ALL oF |or Non- OF ae oF Non- Non- 
ORM USED Purms | Latry | Latin | Latin ATIN | Latin ATIN 
DATE NUMBER 
OF AND GRADE OF ON 50 | Puprits | Pupits | PupPiILs PUPILS PuPILs PUPILS 
Test | ™ Wien Pupits | WorpDs | on et Tyee 
TAKEN so | ON 50 |} ON’ 25 | Non- | ON 25 Non- 
Worps | Worps | Latin | Latm | LATIN | Latin 
Worps | Worps | WoRDs | Worps 
Sept., ‘ 
1o2t |A 9241 15.32 18.07 14.02 9.55 9.97 7.04 7.62 
Begin- (58 
ning of schools) 
oth grd 
Jan., 
1922 |B 10842 18.11 23.17 14.76 13.22 10.57 7.44 7.98 
middle (67 
of schools) 
oth grd 
June, : 
1922 |C 8646 21.14 26.2 17.30 15.51 11.36 3.73 9.16 
end of (59 
oth grd schools) 
June, D 
1923 | end of 6479 27.41 34.45 22.81 19.83 15.25 12.43 II.03 
roth grd. (53 
schools) 
One 
year 
GAINS Nese seNa eee eh cde ae 3 5.82 7.231 3.372 5.963 1.394 1.605 7.545 
Two 
year 
POURS aac ay ex cis BY nig a's ey 12.09 15.48 } 8.797 10.283 5.284 5.30° 3.415 


nizing a Sentence, Part IV, Punctuation, Part V, Verb Forms, 
Part VI, Pronoun Forms, Part VII, Idiomatic Expressions, 
Part VIII, Miscellaneous Faulty Expressions. It is being widely 
used as a basis for the classification of high school graduates on 


17.¢., normal median and normal growth for Latin (.". selected) pupils on all 50 
words. 

27T.¢., normal medians and normal growth for non-Latin pupils on all 50 words. 

3 Stimulated growth of Latin pupils on 25 Latin derived words. 

4Normal growth of Latin pupils on 25 non-Latin words. 

5 Normal growth of non-Latin pupils on each type of word. 
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admission to college. Teachers of high school English will find 
it a valuable instrument in determining the ability of pupils in 
fourth year English. 

2. The Thorndike Test of Word Knowledge appears in four 
equivalent forms, Form A, Form B, Form C, and Form D. Each 
form contains one hundred words which have been selected with 
a great deal of care. The test can be used with success in grades 
five through ten. The purpose of the test is to determine the 
word knowledge of the pupils in these grades. 


TESTS IN POETRY 


Abbott-Trabue Scale for Judging Poetry. — This scale is made 
up of two series, Series X and Series Y. It was intended for each 
series to contain thirteen sets of poems of approximately equal 
difficulty, but more “‘ extended experiment shows that Series Y 
is, for some grades at least, slightly easier than Series X.”” Each 
set contains four versions of a poem — Versions A, B, C, and D. 
One version in each set is the original poem and the other three 
are modified versions of it. The sets in each series are arranged 
approximately in the order of their difficulty.” 

In giving the test the teacher is cautioned against creating an 
“examination atmosphere.” The aim of the test is ‘‘ to deter- 
mine the appeal that various types of poetry make to persons of 
various ages.”” Forty minutes are allowed for each series. In 
giving the test the teacher is also cautioned against any departure 
from the instructions. The pupils are asked to pick out the 
“best”? and “‘ worst’ poems in each set. In order to show the 
nature of the tests, the first set in Series Y is given: 


SET 1. MoTHER GOOSE 


As I was going over eggs 
I lost my legs; 

I crooked my toes, 
And over I goes. 
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As I was going to sell some eggs 
I met a thief with bandy legs; 
Bandy legs and crooked toes, 
I tripped up his heels and he fell on his nose. 


I broke an egg 
And a thief came out 
Bow legs! Bow legs! 
Buy some bread. 


As I was going to buy some bread 
I met a thief with bow legs; 
Bow legs and crooked toes, 
I knocked him over and down he went. 


In standardizing the tests, judgments of the sets were obtained 
from approximately “ three thousand five hundred judges, includ- 
ing persons of all grades from the fifth grade through each year of 
school, college, and university.” The frequency with which 
these judges were able to select the best are shown in Table 54. 


TABLE 54. — SHOWING FREQUENCY OF SELECTION OF BEST 


FREQUENCY FOR SERIES X 2 
i) 
3} 
No. OF ELEMENTARY HIGH a 
RIGHT SCHOOL SCHOOL COLLEGE 4 
CHOICES I 
IlI-| @ | Gr. 
I LD SLES pe-LVs I II Iv | & |Ene. 
Total 262 | 329 | 288 | 284 | 228 | 178 | 202 | 213 | 261 


3-73 | 3-96 | 4.10 | 4.51 | 5.33 | 5.36 | 6.10] 5.00] 7.36 
50 percentile . 4.66 | 5.11 | 5.24 | 5.908 | 6.80 | 7.07 | 7.96] 7.61] 9.47 
75 percentile . . 5.70 | 6.26 | 6.48 | 7.53 | 8.52 | 8.08 | 9.85) 9.67] 11.57 

dei ee ELIE (iOS [2,58 | 2.06 | 6.00 |-2.05' | 2:20 | 5.§t-| TSO jet .82 | 1.83) (2,89) 2,10 


25 percentile . 


FREQUENCY FOR SERIES Y 


Total a ssf nue (50 62 | 219 | 356 | 262 | 329 | 288 | 284 | 228 | 178 | 202 | 213 | 261 
25 percentile . .| 3.00 | 3.17 | 3.14 | 3.32 | 3.36 | 3.88 | 4.02 | 4.28 | 5.32 5.40 | 6.45] 6.33) 7.65 
so percentile . .| 3.88 | 4.67 | 4.12 | 4.33 | 4.55 4.88 | 5.37 | 5.89 | 6.89 | 7.35 | 7.97| 8.24] 9.61 


75 percentile . .| 4.80 | 5.72 | 5.01 | 5.39 | 5.71 | 6.02 | 6.59 | 7.45 | 8.65 | 9.13 | 10.11] 10.31 11.67 
iutetat QO 0.27 04 |, 1.04 | 1.07 | 1.07 | 1/29 | 1.50 | 1-43 |.1.83 | 1.83) 1-99] 2.02 
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From this table it will be noted that the 50 percentile, or median 
number of times that the fifty-six pupils in the fifth grade selected 
the right version in Series X is 3.87 times. This median increases 
to 9.47 times for graduate students in English. 

Evaluation. —In the selection of poems for the tests, the 
authors have endeavored to avoid points of controversy which 
would naturally arise if there was any attempt to compare types 
of poetry or the writings of one poet with the writings of another 
poet. Consequently, selections have been made from a number 
of poets representing different types of poetry, and modified 
versions have been made of each of these selections. Each set 
in a series represents, therefore, a type. 

As a basis for judging the quality of a type, the authors have 
selected three variants — ‘“‘ the emotional tone, the imaginative 
quality of the thought, and the rhythmic form, the lack of which 
will, in the judgment of a competent critic, lower the quality of 
the poem.” In applying these criteria in making the three ver- 
sions of each poem, “ the attempt has been made in one version 
[called hereafter ‘ sentimental ’] to falsify the emotion by intro- 
ducing silly, gushy, affected, or otherwise insincere feelings; 
in another version [the ‘ prosaic ’] to reduce the poet’s imagery 
to a more pedestrian and commonplace level; in a third [the 
‘metrical ’] to render the movement either entirely awkward 
or less fine and subtile than the original.” 

In changing the quality of these poems by the “‘ omission or 
violation of these principles,’ the pupil is given objective material 
in which he can have practice in detecting the presence or absence 
of these important qualities in poetry. By this means the test 
can be used as a helpful teaching device for developing among 
advanced high school pupils standards for judging poetry as well 
as diagnosing individual tastes of pupils. The tests are not 
recommended for use in the elementary schools. The tests have 
more value for college students, but their greatest value will 
possibly be found among those who are specializing in English. 
In this connection they can be used to advantage with students 
preparing to teach English. The Director of Supervised Teach- 


The Measurement of English in Secondary Schools 473 


ing in a southern teacher training institution had a college student 
who was doing his supervised teaching in English. An analysis 
of his work showed that in the teaching of poetry there was a lack 
of discernment of the important poetic qualities and, further, 
that the pupils whom he was teaching were not acquiring stand- 
ards for judging poetry. Accordingly, the college student was 
given the test which revealed that his ability to judge poetry was 
below that of a third year high school pupil. The Director of 
Supervised Teaching was in a position to advise this student 
concerning additional college courses in English which he should 
take to help him overcome his handicap. 

It would seem that these tests mark a step in the right direc- 
tion. The teaching of poetry, on account of its nature, is one of 
the subjects in our high schools which is poorly taught. If all 
high school teachers who are charged with the duty of teaching 
poetry had special talents in the discernment and appreciation 
of poetic qualities, possibly poor teaching of poetry would not 
exist so widely. Since there are those without such special 
abilities who will be called upon to teach the subject, any measure 
which will help them to recognize the more important qualities 
of poetry will serve a valuable purpose. To this end this test 
can, with intelligent use, serve an important purpose. 


TESTS IN COMPOSITION 


Much of the work in the measurement of composition has 
dealt with the construction of scales which would measure general 
merit in composition. These scales do not make a distinction 
between the types of composition, such as narration, exposition, 
and description. Such scales have served a valuable purpose. 
Teachers have frequently complained, however, that they do 
not give enough information about the quality of the pupil’s 
work to enable them to give individual instruction. There is a 
growing demand for separate scales for the different types of 
composition. This need is possibly more pronounced in the 
high school than in the elementary school. It would seem, 
therefore, that a composition scale which will supply the high 
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school teacher with an objective measure for the different forms 
of composition will be of great service to her in making the 
written composition more definite and individual. 

The Van Wagenen English Composition Scales. — A separate 
scale is provided for exposition, narration, and description. 
These three scales contain sample compositions ranging in merit 
from very poor to very good. The compositions on each scale 
have been given a value for three important elements of English 
composition ; namely, thought content, structure, and mechanics. 
The subject of the composition in the exposition scale is ‘“ How 
I Earned Some Money”; for the narration scale, ‘ When 
Mother Was Away ”’; for the description scale, “ It Was a Sight 
Worth Seeing when the Troops Marched By.” The sixth sam- 
ple of each scale follows: 


EXPOSITION SCALE 
Thought Content 37 Structure 45 Mechanics 41 


HOW I EARNED SOME MONEY 


I earned my money by taking care of to little childrden. After that I 
went to the store for a lady she gave five cents. I earned fifteen cents 
_that day. The next day I took care of the children again. When there 
mother came home she gave me ten cents. I went home and my mother 
asked me if I would go to the store for her. I went to the store for her she 
gave five cents. And that’s how I earned my money. 


NARRATION SCALE 
Thought Content 40 Structure 46 Mechanics 41 


WHEN MOTHER WAS AWAY 


It was late in the spring when my mother went to the cities. It was so 
hot the most of the boys did not like to go to school in the afternoon so as no 
body was home to write my excuses I did not have to bring one and could 
stay out when ever I want to. 

There was a bunch of us boys who were build a spring board and was stay- 
ing out ever onc in while so we could get it done. Thise went one for about 
a week and the teacher found that we were staying out for our own good. 
And so she made us make up our time which was not so much fun as it was 
very hot and hat to stay till six o’clock and then got a poor report card. 
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DESCRIPTION SCALE 
Thought Content 50 Structure 49 Mechanics 49 
IT WAS A SIGHT WORTH SEEING WHEN THE TROOPS MARCHED BY 


It would send a thrill right through your body to see the troups march 
by. With the drums beating and the band playing it would make any body 
wish to join in with the kaki clothed men. All the soldiers looked likes 
bunch of boys going to a Sunday School picnic instead of going to the 
gloomy trenches. It is wonderful to see the soldiers keep time. The 
soldiers look as if they can’t wait until they get over there. 


It will be noted that the teacher can obtain a rating of the 
pupil’s composition on each of the three elements. In addition, 
the author has made provision for obtaining the rate on general 
merit by weighting and combining the ratings on each of the 
three elements. He uses the following formula in which ‘‘ GM 
stands for the rating on general merit, J for rating on thought- 
content, S for rating on structure, and M for rating on 
mechanics : 


47T7+2S+1M 
7 


GM = 


“Thus, suppose the ratings of a composition in thought content, 
structure, and mechanics are respectively 60, 70, and 80. The 
rating in General Merit equals 4 X 60 plus 2 X 70 plus 8o, 
divided by 7, which equals 66.” 

The author has not provided standards in his manual of instruc- 
tion. ‘The three scales appear in booklet form which includes 
the instructions for giving the test. 

Evaluation. —In the rating of compositions with this scale, 
the author has given the following elements which are to be 
considered in determining the value on each element: 


In rating for thought-content in exposition — 
Adherence to subject 
Interest in treatment 
Continuity of thought 
Clearness of perception 
Discrimination in selection of words 
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In rating for thought-content in narration — 
Sufficient explanation of the situation 
Naturalness and appropriateness of dialogue (if used) 
Clear progress of narrative to a definite conclusion 
Use of suspense or surprise 
Descriptive touches 
Adequacy and variety of diction 
In rating for thought-content in description — 
Maintenance of point of view (both physical and mental) 
Vividness of picture 
Emotional reaction 
Vigor and originality of diction 
In rating for sentence and paragraph structure — 
Unity 
Coherence 
Emphasis 
Variety and complexity of sentences 
In rating for mechanical errors — 
Spelling 
Punctuation (only cases of actual error, not cases where punctuation is 
optional) 
Capital letters : 
Grammar (only cases of actual error, not matters of preference) 
Paragraphing (only cases of actual error, not matters of preference) 


Experience in the use of composition scales has shown that such 
instructions are not only advisable but, indeed, necessary if 
teachers are to use the scale with a reasonable degree of success. 
The subjective nature of language makes theuse of a scale difficult 
in the hands of teachers. A group of teachers beginning the use 
of the scale for the first time is inclined to have little faith in its 
value. It is only after constant use and-close analysis that the 
teacher will gradually see the value of the scale. Teachers fre- 
quently complain that they do not know what to look for and 
what to count in rating composition with the scale. The list 
of elements provided in the above tabulation will be exceedingly 
helpful to the teacher in rating compositions with these scales. 

For the high school teacher the scale has the merit of providing 
a separate measure for each of the important types of compositian. 
In the high school the pupils will begin to make a distinction 
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between narration, exposition, and composition. Where these 
types become pronounced to the pupil, a general merit scale 1s 
more difficult to use. These scales should, therefore, be valuable 
in determining the pupil’s ability in each of these forms of com- 
position. The three scales, together with the ratings for the 
three elements on each, give them a strong diagnostic value which 
will materially assist the teacher in making her composition work 
more definite and individual. It may be claimed that the scale 
+s too detailed and difficult to be used with facility by the high 
school teacher of English. This may be true if the teacher 
would use the scale frequently. For a careful analysis of the 
difficulties which high school pupils are having with English, the 
scale will be exceedingly valuable. Such an analysis may not be 
made more than once a year. When it is made, however, it will 
be a basis for the teacher in the direction of her instruction. 

Another merit of the scale will be found in the specimens for 
practice which the teacher can use to improve her skill in rating 
composition themes. These specimens are given in the booklet 
with the scales. They were taken from the original material 
used in the construction of the scales, and were given values by 
the judges which prevented their being selected for the scale. 
The ratings which the judges gave them are given in the manual. 
These ratings will be a great help to the inexperienced teacher 
in comparing her ratings of these specimens with the ratings 
given them by the judges. With careful thought and effort the 
high school teacher of English will find this scale a very useful 
instrument in making her instruction in composition more 
definite, more systematic, and more effective. 


OTHER SCALES 


Among the other scales which the high school teacher will find 
helpful are the Hudelson English Composition Scale, grades 
four to twelve; the Nassau County Supplement to the Hillegas 
Scale for Measuring the quality of English composition, grades 
four to twelve; and the Lewis English Composition Scales. 
The first two scales measure general merit in composition. A 
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more complete description of them and their uses will be found 
on pages 186 to 202. 

The Lewis English Composition Scales for Measuring Business 
and Social Correspondence will be found helpful in certain forms 
of composition. ‘They contain scales for the following: order 
letters, letters of application, narrative, social letters, expository 
letters, and simple narration. 


TESTS IN READING 


Practice in secondary education assumes that by the time the 
pupils have reached the high school they should have mastered 
the tool subjects, consequently there is no systematic instruction 
given in reading. It is a recognized fact, however, that a high 
school pupil’s success will in large measure depend on his ability 
to grasp the thought in the different fields of information to which 
he is introduced. A large portion of his study time is taken up 
in silent reading. History, literature, and science make large 
demands on the pupil’s ability to understand written discourse. 
It very often happens that one of a pupil’s greatest handicaps 
in making progress in these subjects is due to his inability to 
read. This condition can be revealed readily by a reading test. 

Van Wagenen Reading Scales. — These scales cover the sub- 
jects of history, English literature, and general science in the 
first, second, third, and fourth years of the high school. In his- 
tory there are two scales, Scale A and Scale B. In English 
literature there are three scales, Scale A, Scale B, and Scale C. 
In science there are two scales, Scale A and Scale B. The scales 
in each subject are constructed on the same principle. Each 
scale is divided into three groups, Group 1, Group 2, and Group 3. 
Under each group are arranged five paragraphs. Each para- 
graph is given a value and each group is given an average value. 
At the end of each paragraph are from four to six statements, 
some of which contain ideas in the paragraphs ahead of them and 
some of which do not. The following is taken from the English 
literature Scale A which will make clear the nature of the scales. 
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Group II (AVERAGE VALUE 76) 
PARAGRAPH 6 — VALUE 72 


“See,” exclaimed Inez, in a sudden burst of youthful pleasure, “‘how 
lovely is that sky; surely it contains a promise of happier times !”’ 

“Tt is glorious!” returned her husband. “Rarely have I seen a richer 
rising of the sun!” 

“Rising of the sun!” slowly repeated the old man, lifting his tall person 
from its seat with a deliberate and abstracted air, while he kept his eye 
riveted on the changing and certainly beautiful tints that were garnishing 
the vaults of heaven. ‘Rising of the sun! I like not such risings of the sun. 
The prairie is on fire!”’ 

“God in heaven protect us!” cried Middleton. “There is no time to 
lose, old man; each instant is a day; let us fly ee 

‘“‘Whither?’’ demanded the trapper, motioning him with a calmness and 
dignity, to arrest his steps. ‘‘In this wilderness of grass and reeds you are 
like a vessel in the broad lakes without a compass. A single step on the 
wrong course might prove the destruction of us all. It is seldom danger is 
so pressing that there is not time enough for reason to do its work, young 
officer; therefore let us await its bidding.” 
sneha rt. A prairie fire in the distance is a beautiful sight. 
aS yar 2. The old trapper was the first to know that the prairie was on fire. 
MIRE 3. The old trapper was a man easily thrown into confusion. 

La aoe 4. Middleton and the old trapper thought of doing the same thing 
in the crisis. 

bia siAs. 5. Inez mistook the prairie fire for the rising of the sun. 

NE ae 6. The scene is near a broad lake. 


The pupil is asked to check those statements which contain 
ideas that are in the paragraph to which they refer. An error is 
made whenever a pupil either checks a wrong statement or fails 
to check a right statement. In the above paragraph statements 
r,2,and s should be checked. The other statements should not 
be checked. 

The official score of the pupil takes into consideration the errors 
which he makes. The method for computing it is given in the 
manual. The teacher should have no trouble in obtaining this 
score if the instructions are followed. The pupil’s final score 
represents a type of reading which he can do and get a certain 
portion of it correct. The class score is the median of the scores 
made by the pupils in the group. 
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Evaluation. —'These scales have been carefully constructed 
and appear in a convenient form for practical classroom use. 
Tentative scores accompany each scale, which will enable the 
teacher to compare her results with achievement of other pupils. 
The greatest value of the scales will possibly be found in 
determining a pupil’s ability to grasp what he reads. The 
results from a class will reveal to the teacher the pupils who are 
deficient in silent reading which, in all probability, will be one 
factor in their progress in high school. Such results will not only 
enable the teacher to group her class so that proper instruction 
can be given, but will also indicate to her the method which she 
should use in the teaching of literature, history, and general 
science. Ifa class is found to be low on its ability to comprehend 
reading material which is assigned, the teacher will be justified 
in teaching these pupils how to grasp quickly the essential thought 
in a paragraph or chapter. Moreover, the results will be an 
indication to her of the accuracy with which pupils read. Some 
pupils will read slowly and accurately and will show few errors; 
other pupils will read rapidly and make many errors, due to the 
lack of concentration. ‘These two groups of pupils will call for 
a different type of instruction. 

When these tests are employed intelligently they prove 
valuable helps in the classroom work. In a large city high 
school in Virginia, the classes in history were assigned to several 
teachers. The pupils in one class of one of these teachers were 
making very poor progress in comparison with the progress made 
by the pupils in her other classes. In order to ascertain the diffi- 
culty, she gave the Gregory History Tests and the Van Wagenen 
Reading Test to the slow group and to one of the satisfactory 
groups. ‘The scores on the history test for the slow group ranged 
from 19 to 60 with a median of 37, and the scores for the satis- 
factory group ranged from 20 to 83 with a median of 48. The 
scores on the reading tests for the two groups showed the same 
difference in ranges and medians. In addition, the teacher 
found the coefficient of correlation between the scores of the slow 
group on history and reading to be .69. 
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On the basis of this evidence, the teacher concluded that one of 
the causes of poor history progress in the slow group was the 
pupils’ lack of ability to comprehend what they read. Accord- 
ingly, she gave considerable time in teaching these pupils how 
to read their assignments in history. To no small degree, the 
history lesson became a silent reading lesson. The results from 
this procedure were exceedingly satisfactory. 

In conclusion it should be said that the tests in high school 
English are very suggestive of what may be expected from the 
field of research. It should not be said that this subject is ade- 
quately covered by objective measures. The tests which are 
now available, however, represent a big contribution to the 
teaching of English in the high school. The teacher who uses 
them intelligently will be greatly aided in her effort to make her 
work more definite, more systematic, and more effective. 
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CHAPTER XXI 


THE MEASUREMENT OF SCIENCE 


Wirntn the last few years numerous tests in science have 
appeared. Many of them represent advanced steps in the 
measurement movement. So far there are few published reports 
which deal with the results of the application of tests in science. 
This is no doubt due to the fact that science tests are compara- 
tively new, rather than to the fact that the subject matter in 
science does not lend itself to measurement. There are certain 
terms and facts which are reasonably well agreed upon as 
necessary to a study of any science. An information test is, 
therefore, possible. In addition, there is the application of 
scientific facts and principles for which objective measures may 
eventually be provided. It is true that this latter phase of 
science is the more difficult to measure, but to some it does not 
seem to be more difficult than certain phases of other subjects 
for which fairly adequate measures have been provided. 


TESTS IN PHYSICS 


The Iowa Physics Test. — This test consists of three series, 
Series A on mechanics, Series B on heat, and Series C on elec- 
tricity and magnetism. Each series has two forms, Form 1 and 
Form 2. Series A has twelve questions and Series B and C have 
eleven questions each. The questions in each test have a scale 
value. Each question can be answered by a single word, a num- 
ber, or a phrase. The following is a complete copy of Series A, 
Form tf. 


Value 1. What is the common name of the instrument used to measure the 
(4.3) pressure of the atmosphere? 
Answer 
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(5.3) 2. Ifa 50 pound ball falls 100 feet and all its energy is transformed 
into work, how much work will be done? 
Answer — 


(6.) 3. Inthe ordinary electric light bulb there is little or no air. Whena 
bulb is broken will the glass start moving toward the center or 
away from the center of the bulb? 

Answer 


(6.8) 4. What is the density of ice when 100 cubic centimeters weigh 92 
grams? 
Answer 


(7.3) 5. What is the efficiency of a machine when a force of 50 pounds act- 
ing through a distance of 30 feet lifts 200 pounds 6 feet ? : 
Answer 


(7.8). 6. A trap door 3 feet wide lies in a horizontal position when closed. 
A vertical force of 100 pounds applied 6 inches from the outer 
edge is needed to open it. What is the moment of the force? 
Answer: 


(8.6) 7. Under a pressure of 15 pounds per square inch a certain mass of 
air has a volume of 100 cubic feet. What volume will the same 
mass of air have when under a pressure of 300 pounds? 

Answer 


(9.3) 8. If the front sprocket wheel of a bicycle has 24 sprockets and the 
rear one has 8, how far will 1 complete turn of the pedals drive a 
28 inch wheel ? 
Answer 


(10.1) 9. For wheeling a 300 pound load of sand which is better, a wheel- 
barrow with handles 2 feet long, or one with handles 2.5 feet in 
length? 

Answer 


(10.6) 10. A machine is so arranged that a force of 5 pounds acting through 
a distance of 100 inches moves an opposing force of 250 pounds 
through a distance of 2 inches. What is the mechanical advan- 
tage of the machine? 

Answer 


(11.6) 11. A ball whose mass is 100 grams is struck with a ball-bat and gives 
a velocity of 40 meters per second. How much energy is imparted 
by the blow? 

Answer 
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(12.3) 12. A simple pendulum vibrates with a period of 3 second and a 
similar pendulum vibrates with a period of 2 second. The lat- 
ter is how many times as long as the former? 

Answer 


It will be noted from the above tests.that some of the problems 
deal with terminology, while others involve mathematical proc- 
esses. From forty to forty-five minutes are allowed for the 
different tests. A score sheet is provided for the frequency dis- 
tribution which also carries a score key. The score is the sum 
of the scale values of the different exercises answered correctly. 

Evaluation. — The tests appear in convenient form for class- 
room work. The questions in each test have been carefully 
evaluated. Tentative norms have been provided which will be 
valuable to the teacher for comparative purposes. The prob- 
lems in each test are sufficiently varied so that they represent a 
good range of a pupil’s knowledge of the important phases of 
elementary physics. The teacher will find these measures 
effective in the teaching of physics. 

Starch Physics Test. — This test appears in a single form and 
covers mechanics, heat, sound, light, magnetism, and electricity. 
The entire test contains 75 exercises in the form of completion 
sentences. The exercises call for information on the subject of 
physics as well as mathematical processes involved. Standards 
are provided. ‘The score is the number of statements completed 
or solved correctly. 


TESTS IN CHEMISTRY 


Powers General Chemistry Test. — This test appears in two 
forms, Form A and Form B. Each form is divided into two 
parts, Part 1 and Part 2. Part 1 contains 30 items of information 
such as biography, chemical composition, commercial processes, 
and terminology. Part 2 contains 37 items which deal with 
formulas, equations, chemical names of common substances, and 
simple calculations. 

In Part 1 the answer to the items is given by underlining one of 
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a series of words or phrases following each item. In Part 2 the 
exercises consist in the main of giving formulas for certain com- 
pounds or the completion of certain formulas for different com- 
pounds. ‘Thirty-five minutes are required for the test. The 
distribution and collection of papers, together with the actual 
giving of the test, can come within a class period of forty-five 
minutes. 

A score key is provided which makes it possible for any teacher 
to score the results and which prevents variability in interpreta- 
tion. Tentative norms are provided for each test. 

The author has established reliability coefficients for the tests 
given in different cities. These coefficients range from 72 to 
84. The coefficients for the test with teachers’ marks range 
from 54 to 78. The score is the total number of items answered 
correctly. The first four questions in Part 1 and Part 2 of Form 
A are given below to make clear the nature of the test. 


t. Substances which hasten a chemical action without themselves under- 
going chemical change are called 


catalysts electrolytes ionogens allotrops collomis.. os 322 
2. Oxygen was first prepared from chemicals by 
Boyle Priestley Arrhenius Hall Edison . . . - . - + + 2 


3. Anessential constituent of all baking powders is 
alum cream of tartar phosphates sodium bicarbonate am- 
MONI SULALG ws kc ue ge eR Oe oe tie ee 
4. Hydrogen fluoride is used fo 
bleaching etching glass preserving disinfecting deodorizing 4 


Evaluation. — The tests appear in convenient form for class- 
room work. They have been constructed in such a way that the 
tests should provide accurate results. The scoring can be done 
with ease and accuracy. The information involved in the tests 
covers a wide range of subject matter in the field of chemistry. 
The tests have a large diagnostic value. They will be of assistance 
in determining promotions and failures, in comparing the results 
of one class in chemistry with the results of another class in the 
same or another school. They will also serve as a basis for the 
classification of the pupils within a group. In addition they 
should assist the high school teacher in advising high school 
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pupils concerning the continuation of the study of chemistry in 
college. 

Rich Chemistry Test. — This test contains two forms, Gamma 
and Epsilon, of equal degree of difficulty. Each form contains 
twenty-five exercises of increasing difficulty which cover the 
entire range of general chemistry or “ to the point at which general 


- chemistry gives place to specialized branches.” The tests are 


suitable to the high school and first year of college. The author 
plans to develop additional forms “similar and equivalent to 
these.” Such a battery of tests will make possible frequent 
testing of the same group without repeating a test. The first 
three exercises of Gamma Test will make clear the nature of the 
FESUS ; 


CHEMISTRY TEST -GAMMA 


FOLLOW THE DIRECTIONS ON THE COVER. 

DO ALL CALCULATIONS IN THE SPACES GIVEN. 

The tester will Nor answer any questions while the test is being worked. 
THERE IS ONLY ONE CORRECT ANSWER TO EACH QUESTION. 


QUESTIONS ANSWERS 
1. What is the danger if we put fresh coal Fire goes out. 
on a fire, close down the damper, and leave Waste of coal. 
the door of the stove open or a lid off? Poisonous CO 


gas escapes. 
Explosion will 


) occur. 
2. Opposite the element named underline the Mercury Mg 
symbol that stands for it in chemical Hg 
notation. Na 

I 


3. Complete and balance the equation for the 12 CO.+ 14 H,O 

complete combustion of the ‘‘gasolene” 16 CO.+ 14 H2O 

hexane. 2 CsHy,4 + 19 HO = 12CO+ 28H,0 
12CO+ 12C + 14H,0 


The chief purpose of the test, according to the author, is the 
measurement of pupil attainment on the following phases which 
comprise the bulk of the outcomes in chemistry instruction. 
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1. Ability to think 
2. Information 

3. Ability to solve numerical problems 

4. Habits and knowledge acquired from work in the laboratory 
The material in the tests is quoted as being 


drawn from the range of items found in five representative texts, twenty- 
five recent examinations given by the College Entrance Examination Board 
and by the Regents of the University of the State of New York, and from a 
number of state syllabi in chemistry. No material has been admitted that is 
not common to at least two texts, or to a text plus an examination and a 
syllabus. No material is used that is found in examinations or syllabi only. 


Attainment on these tests is expressed in terms of the number 
of questions correct and in T scores. 

Evaluation. — The tests are constructed according to right 
scientific principles.. In the selection of their content the author 
has endeavored to keep in mind the social aims in education. 
Tentative standards for the high school and college which have 
been obtained from testing over two thousand pupils, mainly in 
the eastern states, are given in the manual. These standards 
are provided for half semesters. While these standards will in 
all probability be modified as the tests are more widely applied, 
they form a tentative basis for a comparison which is much wider 
than any basis used by most science teachers. Probably the 
most helpful comparison for the teachers will be the attainment 
of chemistry classes year after year. 

The diagnostic value of the tests has been increased by the 
arrangement of the exercises in cycles according to the following 
scheme: “thinking, memory, numerical thinking, memory, 
laboratory.” In addition, each question which a pupil answers 
correctly, misses, or omits, is recorded on the class record sheet. 
The four responses given for each exercise, one of which the pupil 
is to underline as his answer to the exercise, afford further oppor- 
tunity for the teacher to determine the weaknesses of individual 
pupils. Through analysis of the test results, the teacher is 
provided with information which she can use in making her 
teaching very effective. 


The Measurement of Science 489 


TESTS IN GENERAL SCIENCE 


The Ruch-Popenoe General Science Tests. — These tests are 
intended to measure achievement in general science as it is taught 
in the eighth or ninth grades. The test is divided into Part I 
which contains fifty items of “ general information concerning 
familiar, elementary scientific facts, principles, concepts, terms, 
definitions, and applications, and Part II which contains twenty 
diagrams and drawings dealing with “apparatus, organisms, 
structures, and principles.” Part I is intended to measure a 
pupil’s knowledge of elementary facts in physics, chemistry, 
astronomy, agriculture, botany, zodlogy, and physiology. Part II 
is intended to measure a pupil’s ability to identify the diagrams 
and drawings listed and also his ability to ‘apply principles of 
science to the solution of simple problems.” 

The test appears in two forms, Form A and Form B, which are 
similar in construction and equal in difficulty. Either form will 
be sufficient for a single testing. Each can be given in forty-five 
minutes. A score key is provided which makes scoring a clerical 
process. In Part 1 the answer is indicated by underlining one 
of a series of words, phrases, or numbers which follow each item. 
The score is the number of items answered correctly. On Part 2 
each diagram or drawing is followed by from two to five incom- 
plete statements. The pupil is asked to complete these state- 
ments. The score is the number of statements answered cor- 
rectly divided by two. The score for the test is the sum of the 
—scoreson Parts1and2. Tentative percentile norms are provided. 
The first five items in Part 1 of Form A follow: 


1. Pneumonia is a disease of the 
heart liver lungs brain stomach muscles kidneys 3 44) sek 
2. Volcanoes are most likely to be found in 
deserts valleys coastal plains mountains deltas interiors 
cliche ys Ga ee ae cen See 
3. Distance above sea level is called 
longitude rotation altitude latitude declination revolu- 
Peon) he eee Ok SIR OE ee Ete eo 
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4. The earth rotates on its axis once in 
12 hours 24 hours 7 days 31 days 3 months 365% days. 


A, VORrO Gia: eh eS ok 4 
5. Anexample of a rock which weathers rapidly is 
granite marble slate schist augite obsidian limestone . 5 


Evaluation. — These tests cover a wide range of valuable infor- 
mation. They appear in a convenient form for classroom use. 
They will be of material help to the science teacher in making 
her work more efficient and systematic. It is true that the tests 
are largely informational, but this in conformity with the nature 
of the subject as usually taught. The second part aims to 
measure a pupil’s ability to apply his knowledge of elementary 
science. The tests will be useful to the teacher in determining 
class marks and promotions, in grouping pupils so that instruc- 
tion can be adjusted to individual needs, in comparing the 
results of a class with the results from another class, and in 
determining the amount of growth of a class during a certain 
period. 

The need for science tests. — If we take into consideration all 
high schools, small and large, there is probably no subject in the 
high school curriculum which needs more attention than science. 
We find, as a rule, the best science teaching in the large high 
schools, due to the fact that these have better physical equipment 
and better trained teachers as well. In the small high school 
the difficulty in obtaining adequate laboratory equipment and 
well trained science teachers is a very serious problem. A 
teacher in a small high school must teach several subjects. More 
frequently than with other subjects, science is assigned to a 
teacher who is trained primarily for some other subject. 

Moreover, the instruction in the small high school in particular 
and in the large high school in general, too often follows the text- 
book slavishly. High school pupils are not taught to see the rela- 
tion which science bears to the factors involved in everyday life. 
It very often happens that pupils do not see this relationship 
until they have begun more advanced training for a vocation in 
which science is a basal subject. Asa result of these conditions 
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many pupils leave the high school with little or no benefit for 
having had a course in science. Evidence of this fact is often 
found among college freshmen. It is not infrequent to hear 
college professors argue that the students who make the best 
progress in science are those who begin the subject after entering 
college. There is, therefore, an urgent need to make the science 
teaching in our high schools more vital and more practical. 

To attain this end, the objective measure should be valuable. 
The terminology, the salient facts, and the principles of any 
science should be fully mastered. The standardized test with its 
carefully evaluated information will be of great assistance to the 
teacher who uses it intelligently. The wise teacher will keep in 
mind the fact that a standardized test may become just one 
more tool for deadening or formatlizing a thinking subject. 

In addition, the teacher will find such a test with its norms 
valuable for comparative purposes. Such comparisons will be 
helpful not only in the determination of class marks but also in 
predicting success in continuing the study of science. Moreover, 
in the recognition of individual differences, the results will serve 
as a basis for the classification and grouping of pupils. 

As these tests are perfected and applied, valuable information 
for the teacher should become available. In the meantime the 
attitude of the science teacher toward the use of tests should be 
that of the experimenter. 
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CHAPTER XXII 


THE MEASUREMENT OF OTHER HIGH SCHOOL SUBJECTS 


TrESTs IN AMERICAN HISTORY 


The Van Wagenen American History Scales. — The complete 
series of these American history scales consists of eleven forms 
which cover the entire field of American history as it is taught in 
grades five to twelve. Of this series, one scale, Information 
Scale S-3, is intended exclusively for grades nine to twelve. 
These three scales can be used alternately. They are general in- 
formation scales and are intended to be used at the end of the 
high school course in American history. Each scale contains 
three groups of ten questions each. Each question is given 
a value. The nature of the test can be seen from the following 
questions which make up Group 1 of Information Scale 5-3. 


Group 1 (Average value 75.5) 


Petites Ja sere eee ew lees at ln a eS 
1. (71) What people came out victorious in the French and Indian 
WAR ince 6 ere ea eee te 


2. (72) Of these five events, put a check mark in front of the two which 
happened about the same time. 
_... Venezuelan dispute 
_.. Establishment of the Civil Service Commission 
.... Spanish-American War 
.... World War 
_... Purchase of Porto Rico 


Ne hype Soci tees flied 2) el RC ae 3 ee emRT PRES T 
3. (73) Of these motives — trade, settlement, missionary work, gold 
seeking — which one was the important one in first bringing to America each 
of these nationalities : 
a.) Dutch? 
b.) English? 


ace A gh SE: Sih. tat ats, Ut Ee 
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4. (74) How large was the largest American city at the time of the 
American Revolution: 
5000? 30,000? 100,000? 250,000? 500,000? 


5. (75) Which of these things — settling, nation-making, or exploring — 
was chiefly being done in America: 
a) Between 1500 and 1600? 
b) Between 1600 and 1700? 
c) Between 1775 and 1800? 


6. (76) Put a check mark in front of each of these things for which the 
Republican Party has stood. 
.... Protective tariff 
.... Solid South 
.... League of Nations 
.... Extension of Slavery 


7. (77) Of these five events, put a check mark in front of the two which 
happened about the same time. 
.... Battle of Saratoga 
.... Constitutional Convention 
. French aid to the American army 
.... French and Indian War 
... Purchase of Louisiana 


8. (78) Name two men on whose explorations the French claimed the 
Mississippi Valley. ] 
i; 
2. 


9. (79) After each of these battles write the name of the war in which it 
was fought. 
a) Chattanooga: 
b) Brandywine: 
c) Fredericksburg: 

10. (80) After each of these movements write which one of these men — 
William Lloyd Garrison, Henry Clay, Alexander Hamilton, John C. Calhoun, 
Horace Greeley, Roger B. Taney — took a leading part. 

a) Establishment of a sound financial system for the United States : 
b) Making the newspaper influential in public life: 


The score is obtained by determining the number of errors 
which a pupil makes on the different questions. 

A simplified method for determining this score is provided in 
the manual. The score represents a type of questions or prob- 
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lems one half of which a pupil can do correctly. This type of 
question can be determined by referring to the scale. Tentative 
standards are provided for the scale. A score key and a class 
record sheet are provided which will assist materially in deter- 
mining and tabulating the scores of individual pupils and the 
class. 

In addition to Scale $-3 there are other scales in the series of 
eleven which are intended for pupils at the end of grade eight. 
They are Information Scales R-2, S-2, C-2, F-2, and K-2. 
These scales are informational scales and are constructed in the 
same manner as the scales that are planned specifically for 
grades nine to twelve. 

In addition to these information scales there is Thought Scale 
R-2 which is intended for grades seven and eight. This scale 
can be used with high school pupils who are beginning the course 
in American history, to determine their ability in handling prob- 
lems in American history. It “‘ will also give reasonably accurate 
scores for nearly all high school students at the close of their 
course in American history.”” The ten questions in Group 2 of 
Thought Scale R-2 follow: 


Group II (Average Value 80) 


11. (76) Between 1860 and 1870 the number of employees in American 
factories increased more than one half. 
What does it suggest about the amount of goods manufactured ? 


BO LORS ASE a ation 
12. (77) Previous to the Civil War a large part of the Southern cotton 
crop was exported to England. 
What was evidently one of the chief occupations of England? 


PEN TR a ata a I RS a 
13. (78) In 1800 Spain gave Louisiana up to France. The United States, 
fearing that France might set up a colony and control the Mississippi River, 
was anxious to get Louisiana. In 1803 Napoleon of France feared that 
Great Britain was about to seize his American Territory. 
What would you expect Napoleon to do? 


VEC AS GMCS Ale altel ae eA ASM An eer ae a OCT RT 
14. (79) in 1810 nine-tenths of our foreign trade (980,000 tons) was carried 
in American vessels. The War of 1812-14 stopped the importation of 
foreign-made goods. 
In what industry would you expect American capital soon to have become 
invested ? 


Ra eer ne 
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15. (80) At the close of the Civil War many of the Southern negroes 
would not return to work on the plantation for pay, but wanted land of their 
own. There was also a scarcity of white laborers in the South, and but little 
capital with which to buy agricultural machinery. 

What effect would you expect these conditions to have upon the size of 
the farms in the South? . 
ee pe 

16. (90) During the years before the Civil War cotton growing had been 
found more profitable in the South than manufacturing. It was less profit- 
able to manufacture the raw cotton than to exchange it with the Northern 
states and especially with England for the various kinds of manufactured 
articles which were needed. 

In order to take advantage of this situation, what would be one of the first 
things which the North would attempt to do at the outbreak of the Civil 
War? 

Pepe A oe EONS eer enema sae ce ae male eI I 

17. (81) After 1820 there was a large increase in the manufacturing 
industry in the United States. 

In 1820 there were 5000 pupils on the rolls of the public schools of Phil- 
adelphia ; in 1821 there were only 3000; in 1822 there were only 2550; in 
1823 there were less than 2500. 

Where do you think the rest of the children would have been found? 
a ees ea i pee 

18. (82) In 1850 the principal occupation of Virginia was agriculture. 
In Massachusetts at that time there were as many people engaged in manu- 
facturing as in agriculture. 

a) In which state would you expect to find the more cities at that time? 
6) In which state would you expect to find more foreign-born people? 
ttn SS SA thie ieee 

19. (83) Although an agreement of peace was signed by the commissioners 
of both Great Britain and the United States at the city of Ghent in the 
Netherlands on Christmas Eve, 1814, the news did not reach America until 
after the Battle of New Orleans had been won by the Americans on 
January 8, 1815, with a loss of nearly 2000 soldiers to the British, 

Why do you think the news was so long in getting to America ? 


20. (84) At the outbreak of the Civil War there were comparatively 
few factories for spinning and weaving of cloth in the South. They could 
no longer get cloth from the North and the Northern blockade shut it out 
from England. Besides they had little machinery and no means of making 
machinery for spinning and weaving. 

In such a crisis how do you think the people of the South obtained the cloth 
necessary for clothing? 


eee mene a en ee ed 


The Measurement of Other High School Subjects 497 


Evaluation. — These scales have been carefully constructed. 
They appear in a form which facilitates their use in the classroom. 
In using these scales it should be kept in mind that they emphasize 
the fact side of history which is necessary but which is not the 
- final and most important part of history teaching. If teachers 
will keep this fact in mind and subordinate the acquisition of 
facts to the solution of problems, the tests can be used with profit. 
On the other hand, if the scales encourage the teacher to subor- 
dinate problem solving in history to the acquisition of facts, they 
may do material harm. A more complete discussion of the place 
of informational scales in history will be found in Chapters X 
and XII. High school teachers who are planning to use these 
scales are urged to read this discussion which aims to make clear 
to teachers the right point of view in history and also the proper 
place of tests in the teaching of this subject. os 

Gregory Tests in American History, Test III. — These tests, 
which are intended for grades eight to twelve inclusive, appear 
in two forms, Form A and Form B. Each form is made up of 
the following parts: Part 1, Miscellaneous Facts and Dates; 
Part 2, Period of Discovery, Exploration, and Colonization ; 
Part 3, Period of Revolution from 1760 to 1789; Part 4, Period 
of National Growth, 1789 to 1830; Part 5, Period of Sectional 
Disputes and Civil War, 1830 to 1865; Part-6, Period of Recon- 
struction and National Development, 1865 to Igoo; Patios 
Period from 1900 to 1922. Part 1 in each form contains forty 
statements in the form of questions or incomplete sentences. 
Nine questions in Part 1, Form A, are given to make clear the 
nature of the test: : 


1. America was named after a Florentine merchant by the name of.... 

5. The treaty of peace with England, which officially acknowledged our 
independence, was signed in the year ...... 

10. The cotton gin was invented in 1793 by.......+++.-eseeseerreees 

16. The X. Y. Z. affair took place during the administration of:........- 

20. The constitutional convention which met in 1787 chose as its presi- 

Aho ne ne ee Renn OT Ewe NAME ore ha pine ea noon ant 2 oe Ea 

2s. The war with Mexico was fought during the administration of 

30. The president of the Confederate States of America was 


ee eee 


Ges e.2 5 te 
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34. The secession of the southern states began under the administration 


Parts 2 to 7 inclusive in Form A and Form B each contain ten - 
statements which cover the more important phases of American 
history. The last statement in each of Forms 2 to 7 are given 
to make clear the nature of the tests and the method by which 
the pupil gives his response: 


Part. 2 


The West India Company was 
. a commercial company organized in England to carry on trade in 
the West India Islands. 
. a Dutch company which made settlements along the Hudson, 
Delaware, and Connecticut Rivers. 
. acompany organized in Spain to establish fur trading stations along 
the St. Lawrence. 


Part 3 


Many compromises were made in the Constitutional Convention. On 
the question of slavery the country was divided into North and South. On 
the question of representation in Congress there was also a division into small 
states and large ones. Put a cross before the compromise which particularly 
favored the small states. 

. Representation in the House of Representatives based on population. 
. Three-fifths of all slaves should be counted in determining the 
number of representatives in the Lower House. 
.. Equal representation in the Senate. 


Part 4 


The Hartford Convention which was made up of delegates from three New 
England states met in 1814 to 
. formulate plans for carrying on the war more effectively against 
England. 
. formulate plans to prevent the national government from encroach- 
ing on what these states considered their rights. 
. form a more effective trade agreement with France. 
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Parte 


Lincoln chose as his Secretary of State 
_.. Stephen A. Douglas, the democratic candidate for the presidency 
against him in 1860. 
_ Edwin M. Stanton, who Jater served as Secretary of War under 
Johnson. 
_.. William H. Seward, a member of the Republican party and a rival of 
his for the presidency. 


Part 6 


Congress declared war against Spain in 1898. 
_.. because the Spaniards sank the battleship, Maine, which carried 
down with her over two hundred and fifty sailors and officers. 
_ because Cuba wanted her independence and asked the United States 
to help get it. 
_ because of the oppression and misrule of the Spaniards in Cuba which 
made a stable government impossible and life almost intolerable. 


Part. 7 


The Volstead Act 

_.. was the initial step taken by Congress which finally led to the giving 
of the ballot to women. 

_.. is an act of Congress to enforce the eighteenth amendment to the 
federal constitution commonly known as ‘‘the Prohibition Amend- 
ment.” 

. pertains to the election of United States senators by popular vote. 


On Part 1 the score equals the number of right responses; on 
Parts 2 to 7 inclusive the score equals the number of right re- 
sponses minus one-half the number of wrong responses. A score 
key is provided which makes scoring a purely mechanical process 
and which prevents any variability in the results through differ- 
ence in interpretation by the scorers. A class record sheet 1s 
provided which shows the teacher the parts of the test on which 
the pupil may be weak. The test requires on an average of 
from forty to forty-five minutes. 

Evaluation. — The tests appear in a convenient form for class- 
room use. The simplicity and the accuracy of the method of 
scoring are strong features of the test. These two criteria of a 
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good test have been well met. The content of the tests covers 
a wide range of subject matter. The facts in the test seem to be 
well selected. Eight of the forty facts in Part I, Form A, and 
six in Part I, Form B, deal with dates. While the tests call for 
information, provision is made for accurate judgment of the 
pupil. If the teacher keeps before her the proper point of view 
in the teaching of history, these tests can be used to some advan- 
tage in connection with the course in American history in the 
high school. 


Tests IN HomME ECONOMICS 


The subject of home economics has recently been a field for 
much study in connection with scale construction. Special 
studies have been made to determine the minimum essentials 
which a pupil should know in order to have an intelligent knowl- 
edge of the subject. These essentials represent a body of infor- 
mation which can be standardized. In addition, the subject 
involves certain skills for which objective measures can be deter- 
mined. Numerous scales have already appeared, some of which 
deal with information, others with skill. As the work progresses 
there are prospects of having accurate measures which can be 
used with facility and profit. 

Home Economics Information Tests. — These tests were con- 
structed by graduate students in Household Arts in the Education 
Department at Teachers College. They comprise the following : 
Set 1: Test 1, Textiles, Test 2, Construction of Clothing, Test 3, 
Care and Repair of Clothing, Test 4, Selection of Clothing; 
Set 2: Test 1, Sources of our Common Food, Test 2, Food Selec- 
tion, Test 3, Food Preservation and Storage, Test 4, Laboratory 
Practice, Test 5, Food Values and Health in Meal Selection, 
Test 6, Food Preparation; Set 3: Test 1, the Girl’s Bedroom, 
Test 2, the Dining Room, Test 3, Dishwashing, Test 4, Care of 
the Kitchen, Test 5, Labor Saving Devices, Test 6, Home Enjoy- 
ment, Test 7, Care of Children, Test 8, Budget. The first five 
items in Test 6 of Set 2 follow: 
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TEST 6 
Food Preparation 


1. To prepare stewed prunes 
1. wash and serve 
2. wash prunes, add water, boil, add sugar if desired 
3. wash prunes, add sugar, and boil 
2. To prepare rolled oats for a small child 
1. follow directions on package 
2. soak in cold water 30 minutes and boil for 15 minutes 
3. boil for a few minutes over direct flame and cook over hot water 
from 30 to 60 minutes 
3. To prepare boiled coffee 
1. add freshly ground coffee to the grounds in the pot, add water and 
boil, add egg shells 
2. boil the water, add the coffee and egg shells, stir, and boil for three 
minutes; let stand a few minutes and serve 
3. add coffee to cold water and egg shells, boil for~ 30 minutes, 
simmer, and serve 
4. To prepare cream of pea soup 
1. cook peas in milk and cream, strain, add seasonings, reheat | 
2. cook peas until soft, strain, add pulp to a thin white sauce _ 
3. cook peas until soft, strain them to pulp, add water, butter and 
seasonings | 
s. To prepare potato salad 
1. dice raw potatoes, cook one hour, add seasonings and salad dress- 
ing, serve immediately on crisp, cold lettuce 
2. cut cold boiled potatoes into cubes, add seasonings, salad dressings, 
chill and serve on crisp, cold lettuce 
3. cut cold boiled potatoes into cubes, cover with vinegar, season- 
ings, and serve on crisp, cold lettuce 


The tests are constructed so that the pupil is asked to choose 
between three possible conclusions for each statement. So far 
no standards have been published for the tests. 

Evaluation. — The tests cover a wide range of important 
information dealing with the subject matter of the home under 
the three divisions of Clothing, Foods, and Other Household 
Activities. They are intended to represent the minimum essen- 
tials in this field of information which girls should know about 
home economics when they have completed the eighth grade. 
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The tests will be of service in the formulation of a course of study 
for the elementary schools in which home economics is taught, 
and also for a course of study in the high school. In addition, 
the tests have a diagnostic value which will enable the teacher to 
determine the items on which a class and individual pupils are 
weak. The results from Set 2 given to two classes of high school 
pupils are presented in the following tabulation : 


1A 2A 

Pupil 1 264 275 
2 266 276 
3 273 277 
4 276 278 
= 278 286 
6 284 286 
7 292 286 
8 312 289 
9 314 208 
ike) 307 


A perfect score for the test is 347 points. It will be noted 
that the lowest score in these two classes is 264 and the highest 
314. Since there are no standards available, comparison with 
other schools is impossible, but the data should enable the 
teacher to locate the weak spots in her class. 

Other home economics tests. — Among the other tests in 
home economics which are now available and which will be of 
service to the teacher of home economics are the following : 

1. The Bowman and Trilling Information and Reasoning Test 
in Textiles and Clothing. 

2. The Goodspeed-Dodge Home Economics Test. 

3. The Goodspeed Preliminary Judgment Test in Home- 
making. 

4. The King Measuring Scale in Foods. 

5. The Murdoch Sewing Scale. 

6. The Murdoch Analytical Sewing Scale for Separate Stitches. 

7. The Williams and Knapp Scale for Measuring Skill in 
Machine Sewing. 

8. The Paine Scale for Measuring Button-hole Stitches. 
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VOCATIONAL TESTS 


For a great many pupils, the training in the high school should 
be of a vocational nature, since they go directly from the high 
school to the cffice, the shop, or the factory. Experience has 
proved the usefulness of tests in the selection of employees in 
the different occupations ina community. It is also being recog- 
nized that, with much of the training in the high school which 
fits pupils to go into the occupations, objective measures can be 
effectively used. The subject matter in this training lends itself 
to standardization. In addition, the training involves skills with 
which measurements can be effectively used. Progress has been 
made in establishing measurements which are useful in the 
training of workers for commercial occupations. 

Hoke Shorthand Tests. — This series of measurements is made 
up of vocabulary tests and reading and writing ability tests. 
The vocabulary tests contain the following: A Measuring Scale 
for the Knowledge of Gregg Shorthand, and ten tests, Tests C-z 
to C-1o inclusive, for Measuring Gregg Shorthand Vocabulary. 
The reading and writing ability tests contain thefollowing: “A 
Measuring Scale for Gregg Shorthand Penmanship, Tests B-1 
and B-2, Speed of Writing, and Test A-1, Reading Ability.” 

The Measuring Scale for the Knowledge of Gregg Shorthand 
contains one thousand of the commonest words, taken from the 
Ayres Spelling Scale, and five hundred of the commonest phrases 
derived from an investigation conducted by the author of the 
scale. The form of this scale is an adaptation of the form of the 
Ayres Spelling Scale. The one thousand words in this scale 
constitute approximately 92 per cent of the vocabulary which a 
stenographer will be called upon to write. The five hundred 
phrases embodied in the scale were selected from a total of 41,424 
phrases. These five hundred phrases occurred fourteen or more 
times in the total number of phrases tabulated. The author 
states that they represent approximately 78 per cent of all 
phrases which a stenographer will meet. Inasmuch as these 
one thousand words and five hundred phrases make up such a 
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large part of the vocabulary which a stenographer will use, the 
scale contains a body of valuable information which the high 
school pupil will need to transcribe into shorthand outlines with 
speed and accuracy. 

In order to determine the pupil’s ability in writing the short- 
hand outlines for the words and phrases in the scale, they have 
been embodied in ten Vocabulary Tests, Test C-1 to Test C-ro. 
Each test contains 150 words and phrases. The words and 
phrases in each test are, in general, arranged in increasing diffi- 
culty. The pupil is given sufficient time to transcribe all these 
words and phrases into shorthand outlines. The pupil’s score 
is in terms of number wrong and right outlines. The object of 
these tests is to determine the pupil’s knowledge of the outlines 
for the words and phrases in the scale. The following words 
and phrases, taken from Test C-10, will serve to make clear the 
nature of the tests: 


I. she 6. are 11. to believe 16. if you do not 
2. ten 7. ring 12. you did 17. for these 

3. last 8. hot 13. very glad 18. better than 
42 of 9. box 14. to furnish 19. as follows 
5. him 10. five 15. it must be 20. to all 


These tests will furnish valuable practice work on the words and 
phrases which the pupil must know how to use when he enters 
an office. 

The Measuring Scale for Gregg Shorthand Penmanship con- 
tains sixteen samples of Gregg Shorthand, ranging in value from 
o to 95. It is similar in construction and form to the Ayres 
Handwriting Scale. The nature of the scale can be seen from 
the following specimens taken from the scale. 

Any system of shorthand can be measured by the scale. The 
scale measures general merit in shorthand penmanship. A class 
record sheet accompanies the scale which records the pupil’s 
score according to quality and speed in words per minute. This 
record sheet will assist the teacher in diagnosing the speed and 
quality of the work in shorthand. The scale will serve a valuable 
purpose in bringing to the student in an objective manner correct 


The Measurement of Other High School Subjects 505 


form in shorthand which is 
so essential to speed and 
legibility. Efficiency in | 
shorthand demands, among | 7/4 <> x7 a ow ey 
other things, that the pupil Ks en 
can take dictation rapidly s pes 4-9 eos) 
and transcribe this dictation 73, ee bre yo PO wo 
with speed and accuracy. | 1H i ; 
The pupil who uses a large = Oy Lex i A Be: 7h 
form in shorthand will be v, 
handicapped in acquiring I q AN aie: P 6 a 
speed. The small, clear-cut : 
form is essential. Moreover, 
the pupil who cannot read 
his snotes, quickly <andace" [40 SKS way Ae eZ 
curately will not be able to , ; 
advance to a position of im- Cs a7 ie Cats nee vow A 
portance in which this ability 
is required. An intelligent Ge GOLLY, hits 
use of this scale will be 
of great assistance to the te Bitten ech 
teacher of shorthand in the i 
high school. | 7 
In order to measure a 
pupil’s ability to read short- : 
hand outlines, the author 
has provided a reading 
ability test, Test A-r. This 
test contains two business 
letters in shorthand. In 
order to determine the pu- 
pil’s ability to read these 
outlines, he is required to 
make a choice between two 
words, one of which makes Fic. 31. — Specimens from the Measuring Scale 
sense in the letter. This for Gregg Shorthand Penmanship. 
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test is a measure of the pupil’s speed and accuracy in reading 
shorthand outlines. 

Speed in writing shorthand is measured by Test B—1 and B-2, 
each of which contains an article of four hundred words. This 
article is printed in longhand and in shorthand. The pupil is 
allowed two minutes to copy the shorthand in a space provided 
on the test. The tests are planned so that no student can finish 
in the time allowed. 

A score sheet is provided for scoring. Standards are also 
provided for these two tests. They will assist the teacher in 
determining the ability of her pupils in these two important 
phases of shorthand work. They can be used any time after the 
shorthand manual is completed. 

Using the tests. — The vocabulary test’ and the reading and 
writing ability tests were used in connection with two classes in 
a southern high school. One class had a year and a half in short- 
hand and the other class had two years. The tests were given 
and scored with a great deal of care. The results are embodied 
in Table 55. 


TABLE 55. — SHOWING RESULTS FROM HOKE SHORTHAND TESTS GIVEN TO 
Two Hicu ScHooLt CLASSES IN SHORTHAND 


READING ABILITY SPEED IN Writrnc | VocaBULARY i 
SCHOOL STAND. SCHOOL STAND, SCHOOL SCHOOL 
Stenog. IIT 
(ra yr} & | 60.5 67.0 64.0 69.1 120.5 81.0 
Stenog. IV 
favre ut: OG0 80.0 62.0 73.0 132.5 85.0 


These results show that these two classes were low on both 
elements for which standards were available. The results proved 
helpful to the teacher of these two classes. They gave her infor- 
mation which was definite, and set up standards for her toward 
which she and the pupils worked. 
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These tests present opportunities for the teacher of shorthand. 
When a pupil leaves the high school to enter an office, his recom- 
mendation should carry his rating in reading and writing ability 
of shorthand. Such information would assist an employer very 
materially. It would represent a working agreement between 
the school and the employer which would also be a goal to the 
high school pupil. 

The Thurstone Employment Tests. — These tests are intended 
for use by the employer in determining the fitness of applicants 
for clerical positions. They appear in two examinations; an 
examination in clerical work, Form A, and an examination in 
typing, Form B. 

The examination in clerical work is intended to measure speed 
and accuracy in doing clerical tasks. The exercises contained 
in the tests involve such tasks as checking figures, checking for 
misspelled words, computation, etc. Eight tests are included 
in the examination. The last test consists of associating English 
and Arabian proverbs, which is more a test of intelligence. 

The examination in typing contains three tests. Test 1 con- 
sists of transcribing a typewritten copy which has been corrected 
by the author. Test 2 consists of arranging on the typewriter a 
number of items according to certain headings. Test 3 is a test 
on spelling. 

Score keys are provided which make scoring a simple matter. 
The tests are constructed in such a manner that they can be given 
during an interview without difficulty. In addition to the assist- 
ance which these tests will give the employer, they will be of con- 
siderable help to the high school teacher who is preparing pupils 
to go out into offices. The wise use of these tests by the high 
school teacher will enable her to know what is expected of pupils 
when they enter an office, and will also enable her to determine 
the individual ability of each pupil who passes under her in- 
struction. 

Thurstone Vocational Guidance Tests. — These tests are 
planned to predict a pupil’s ability to succeed in engineering 
classes in college. They are intended to be given to high school 
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seniors and college freshmen. They contain tests in the following 
subjects: arithmetic, geometry, physics, and technical infor- 
mation. The content of the tests is made up of material which 
is necessary to the study of engineering. They appear in a con- 
venient form for classroom work. So far the predictive value of 
the test is based on the relationship between the test scores and 
the freshmen marks of a large number of students. ‘This rela- 
tionship is close enough to justify the use of the tests in advising 
students relative to their courses on entering college. It is true 
that the work of freshmen students is only a small part of the 
preparation which the student must pursue to prepare himself 
for engineering, but it is a very important part, inasmuch as the 
freshman year of most college students marks a period of uncer- 
tainty and doubt, a period in which the student is either casting 
about to find the field of his interests, or in which he is deter- 
mining his fitness to succeed in the training which is necessary 
for the attainment of his goal. As additional data are obtained 
by which pupils’ scores on these tests can be checked against 
their records during the entire training period in engineering, 
the validity and value of the tests will be increased. 

Inasmuch as the high school teacher and the high school prin- 
cipal are, or should be, important factors in determining the course 
which a student pursues in college, these tests can be used to 
great advantage in the senior class of the high school. The infor- 
mation provided by the tests will not only be valuable to the 
high school teacher and principal in advising the students, but 
it will also assist the college officials in the classification of stu- 
dents when they enroll for college work. If the tests are 
intelligently used, they will be of great help to the high school 
officials in giving to the high school seniors the information 
which they should have relative to their future careers. 

Stenquist Mechanical Aptitude Test. — It is a well-recognized 
fact that there are in school many pupils who have strong interests 
along certain lines. These interests are of such a nature in certain 
pupils that they may be called special aptitudes. School practice 
has recognized these interests in the organization of special 
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classes and special courses of study in which pupils have an 
opportunity to discover and develop their interests. It is a 
well-recognized fact that some pupils can achieve best in the 
academic subjects which require reasoning through abstract 
symbols, while other pupils can achieve best in performances 
which deal with concrete materials. Most of the work in our 
schools requires the ability which will make it possible for a pupil 
to form abstract judgments through written symbols. Most of 
the tests of intelligence used in the public schools are tests of 
this ability. Frequently pupils who have received low ratings 
on such tests are able to do performances in practical processes 
which require a considerable degree of judgment and which pupils 
rated high on the academic intelligence tests could not do. 
Serious injustice is frequently done such pupils if they are treated 
as feeble-minded or too low mentally to profit from school work. 

The wide use of intelligence tests which measure, in general, a 
pupil’s ability to form abstract judgments has forced the demand 
for tests which will determine the ability of pupils who show 
special aptitudes for certain subjects. 

The Stenquist Mechanical Aptitude Test appears in two tests, 
Test 1 and Test 2. Test 1 contains 95 problems presented in 
terms of pictures which deal with common mechanical objects. 
These problems are arranged in groups of five each. Each prob- 
lem consists of the picture of a mechanical object which is num- 
bered, and a picture of a mechanical part which belongs to this 
object and which is lettered. Inasmuch as there are five objects 
and five parts in each group, the task of the pupil consists in 
associating the right part with the right object. Test 2 consists 
of pictures of mechanical objects and the parts that go with them, 
and also cuts of machines and their parts, which call for explana- 
tion. The tests are constructed in such a manner that they can 
be used in the classroom with facility. The scoring is a purely 
mechanical process. Standards in the form of raw scores, T 
score equivalents, and percentile rankings are provided. 

Evaluation. — One of the merits of the tests is the scientific 
manner in which they have been constructed. ‘To the principal or 
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superintendent confronted with disinterested or over-age boys in 
the upper grades who are not making progress in the work of the 
regular grades, these tests may serve an important purpose. 
They are intended to be given to grades six, seven, eight, and 
nine in particular and, in some cases, to pupils in the high school. 
At the same time the mechanical tests are given, an intelligence 
test, such as the Otis Intelligence Test, Advanced Examination, 
the National Intelligence Test, or the Terman Group Test of 
Mental Ability, should also be given so that the pupil’s scores 
on the special aptitude and the general intelligence test can be 
compared. The scores on these mechanical tests, together with 
the scores on an intelligence test, will be of very great assistance 
to the teacher in classifying and instructing her class, and to the 
principal in the formation of classes for special groups of pupils. 

Many tests are now available for high school subjects. So far 
only a few have been used widely enough to supply information 
which will be suggestive to teachers in their classroom work. 
This is especially true of vocational tests. But there seems to be 
no question about the need and the usefulness of such tests. 
With the interests in tests in general, it may be expected that the 
use of high school tests will receive much attention in the near 
future. In vocational subjects, well-constructed tests should 
render an important service. 
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CHAPTER XXIII 
CRITERIA OF A STANDARDIZED TEST? 


Tue work of adequate and final validation of a test is so exten- 
sive and so detailed that it may be left to the experts in statistical 
measurement. Such validation has been taking place during the 
past few years and is sure to continue more rapidly and more 
profitably as more workers in the field understand the technique 
and accumulate data sufficient for final judgments. We are 
learning that some tests in reading, for example, measure other 
things more than they measure ability to read. Gradually such 
tests will be dropped from the list. We are learning how inade- 
quately some of the early tests in arithmetic accomplished the 
intended purposes. We know through the work of Otis the 
reliability of certain spelling scales. Such work is most valuable 
but is somewhat beyond the ordinary field workers in tests and 
measurements. 

It seems worth while, however, to attempt to bring together 
for practitioners a simple statement of criteria to be used in the 
selection of tests. The criteria given below emphasize, particu- 
larly under major criteria, some points frequently neglected even 
by experts in the field of measurement. These criteria deserve 
careful study. 


CRITERIA FOR A TEST 


Primary or major criteria. — The major criteria relate to the 
ends which should be served by testing and which are more 
fundamental than the testing itself. 

1 This chapter was published by G. M. Wilson as an article in the Educational 


Review, March, 1926, with full reservation for later publication. The courtesy of 
the Educational Review is appreciated. 
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The test should be in harmony with and reinforce the 
right curricular principles. 

This means that the true purposes of the subject from a 
curricular standpoint should be furthered by the test. In 
the fundamentals of arithmetic, speed and accuracy in 
automatic responses are wanted. The tests which measure 
progress in these lines are, therefore, directly reinforcing 
the tool purposes of arithmetic. The work in history and 
civics is in the schools in order to further the civic aim. 
A so-called information test which emphasizes unrelated 
facts of little or no value in present civic thinking does not 
reinforce the true purposes of history and is, therefore, to 
be condemned as a test in history and civics. 

A test should encourage, supplement, and reinforce proper 
methods of teaching. 

Since automatic memory results are wanted in arithmetic, 
the drill method is the appropriate one. A test, therefore, 
which calls for automatic mastery of the fundamental facts, 
properly reinforces the drill procedure. Miss Ringer hag 
shown how such tests may be used to highly motivate the 
drill in arithmetic. History, on the other hand, is a problem 
subject and is properly taught in terms of large problem 
units of thinking which connect vitally with present-day 
civic and political problems. A test in history which calls 
for memorization of facts will exercise a strong influence 
toward the neglect of the right method of teaching history 
and toward drill upon the unrelated unessentials called for 
in the test. 

A test should serve the true purposes of an examination. 

a) A good examination is the best teaching which can 

be done at the time. 

6) A good examination provides for a new view, a reor- 

ganization, or a worth-while application. 

If an examination is to be good teaching, it means that it 
will not be imposed from without but it will be under the 
direction of the teacher and fully in harmony with her 
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plans and purposes. It means also that the test must be 
in harmony with good teaching and must provide the kind 
of material that will mean new thinking in a worth-while 
situation. 

Regardless of a test’s statistical and mechanical excel- 
lence, if these three criteria are not properly met the test 
is to be looked upon with extreme doubt, and unless for 
very special reasons, is to be rejected. 


Secondary or minor criteria: 


Examinations are a means, not an end. Standardized 
tests are likewise a means, not anend. Unless a test meets 
the three primary criteria given above it is bad and should 
be abandoned. However, it may meet the three primary 
criteria and still not be nearly as good a test as possible. 
There are further refinements and these refinements have 
been the particular contribution of the scientific workers 
in the field of educational measurement. Any teacher 
knows that all questions are not of equal value. She knows, 
furthermore, that she has frequently increased their value 
by slight modifications. One purpose of scientific procedure 
in measurement is to increase the value of the questions or 
other means of measuring used. In general, the results 
of such refinements upon a test are to make it more valid, 
more accurate, more reliable, more objective, more econom- 
ical to administer, more valuable in its interpretative results. 
Notice a few of the details! by which these general improve- 
ments are accomplished. 

1. The following are some of the ways in which a test may be 
made more valid: 

a) It may be modified so as to correlate more highly with 

a valid criteria. 
b) It may be extended so as to measure more comprehen- 
_ sively the trait or ability in question. 


1 For more extended treatment see McCall: How to Experiment in Education, 
Chap. V. 
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c) It may be modified so as to be more nearly non-coach- 
able. 

d) Ambiguities may be eliminated. 

e) The elements of the test may be more correctly 
weighted. For example, in many of the examinations 
each question is given a value of ten. It may be better 
to give a question of less importance a value of five 
and a question of greater importance fifteen or twenty. 

A test may be made more accurate. : 

a) By placing in it elements so easy that no pupil 
will make a zero score. 

b) By placing in it elements so difficult that no pupil will 
make a perfect score. 

c) By having the differences among elements or steps 
small enough that there will be no undistributed 
scores. 

d) By requiring the score in a statistical form instead of 
in the form of a letter, word, or general phrase. Only 
scores that are in numerical or statistical form yield 
to statistical treatment. 

The following are some of the ways in which reliability and 
objectivity may be increased : 

a) Arrange that pupil responses shall be controlled 
and as brief as possible. In general this is accom- 
plished by requiring the pupil to fill in a blank or check 
a word. 

b) Make the instructions for administering the test so 
definite that uniformity will be secured. This may 
be aided by giving a sample or preliminary test, by 
having the order of instruction the same as the order 
of execution, by having the instructions broken up into 
action units. 

Give instructions so that the test will be easily and 
uniformly scored. It is common knowledge that 
without such instructions individuals vary tremen- 
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dously in scoring answers. The aim is frequently 
best accomplished by the preparation of a key which 
covers every possible response for which credit should 
be given. 

The reliability of the test is increased by its being long 
enough to yield reliable scores and being comprehen- 
sive enough to yield reliable scores. 

The test should be properly and adequately scaled, 
the units should be of equal or of known value. Ina 
speed test the units are usually equal; in a power test 
they increase uniformly in difficulty. The latter cor- 
relates more highly with intelligence. 

Norms or standards must be available in terms of age 
and grade and other factors of individual variability. 
The tendency at the present time is to place less 
stress upon grade standards. They are being replaced 
by age standards. These in turn are being subdivided 
so as to take account of differences in intelligence. 


4. A test should be economical and convenient, and, therefore, 
as useful as possible. 
a) For general school use a test should be applicable to 


school-sized groups at one time. 


b) The test should be simple and brief, instructions should 
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be brief and definite, the time taken for scoring should 
be short. : 

Economy in interpretation is facilitated by proper 
norms and standards as indicated under 2 above. 
The test is made more economical for administering 
if it is accompanied by a brief, inexpensive leaflet, 
containing key and scoring sheet, instead of an elab- 
orate manual containing all of the intricacies involved 
in the original formulation of the test. 


d) The test should have several forms, at least three, 


preferably more, so as to facilitate retesting. 


e) It should point the way to remedial instruction. 
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DISCUSSION OF THE CRITERIA 


The total impression from studying the above criteria is that 
school work must be comprehended in all of its phases, and that, 
in order of importance, curriculum considerations come first and 
methods second. ‘The testing program must be subordinated to 
these larger considerations. 

This does not in any way minimize the significance of scientific 
procedure in testing. The recognized leaders in scientific testing 
have been able to make their valuable contributions partly be- 
cause they have given all of their time to it and it is but natural 
that in doing so some of them have occasionally lost a little of 
the perspective necessary in adjusting the total educative process. 
These criteria are placed in the hands of the classroom teachers 
because in most matters they are the final judges and from day 
to day must exercise in the management of their particular 
schools that sanity and balanced judgment which is so necessary 
if our schools are to accomplish their ultimate aims in a democracy. 

It is true that the minor criteria mentioned above overlap 
considerably. If a test is made more valid and more accurate 
it is also made more reliable and more objective. The point 6 
under 1, calling for more comprehensiveness in the measure, 
corresponds to points a, 6, and ¢ under 2, which asks that the test 
be long enough or comprehensive enough to yield reliable scores. 
These points are practically identical but they are applicable under 
each head. 

It should be further noted that some of the minor criteria, 
while increasing validity or reliability, are, under some circum- 
stances, quite questionable. For instance, the point under relia- 
bility calling for brief and controlled responses is very proper when 
applied to a test in a drill subject but is very wrong when applied 
toa test ina problem subject. But the teacher is already familiar 
with the fact that tests must vary according to the nature of the 
subject being measured. In some subjects, such as writing, sew- 
ing, drawing, and composition, product scales are possible. In 
others, such as arithmetic and reading, a standardized test is 
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‘more desirable. In others, such as history, geography, and 
literature, satisfactory standardized tests may not be possible. 
It is still an open question. The teacher is urged, with increasing 
understanding, to become more critical of tests and thus aid in 
the general work of making them more acceptable; that is, more 
valid, accurate, reliable, and economical and, at the same time, 
more nearly serving the larger aims of the subjects and of educa- 
tion in general. 
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CHAPTER XXIV 


INFORMAL TESTS AND THE NEW TYPE EXAMINATION 


TEACHERS have been thoroughly dissatisfied with the old type 
of essay examination and particularly with the amount of time 
and labor required for the grading of papers. They have come 
to realize also, through many statistical studies of recent years, 
that such examinations are likely to be very low in validity. The 
questions are unscaled; they vary too much from one examina- 
tion to another or among themselves in the same examination. 
The marking scheme is not definite — what the teacher thinks 
depends a great deal upon the particular viewpoint which she 
may have at the time and oftentimes even the mood in which 
she finds herself when she begins to grade the papers. 

In view of these discouraging considerations with reference 
to the old type examination, there has been great interest in any 
kind of change which promised improvement or offered a way out. 
The standardized test has been the most prominent movement 
for relief. This movement has been most successful in the simple 
tool subjects. In the content subjects, however, the unsatis- 
factory nature of standardized tests has been generally recog- 
nized, even by the makers of the tests. This general dissatis- 
faction doubtless accounts in a large measure for the rapid 
development of the new type test and the encouragement of such 
a test on an informal basis. An informal test may be defined as 
one made by a teacher to meet her particular requirements, but 
modeled after a standard test or another informal test. In his- 
tory, geography, science, and literature —in fact, in any field 
where appreciation and problem thinking are called for — the 
informal test is being looked upon with greater and greater favor. 

By new type test ordinarily is meant the use of some form of 
the so-called psychological examination, such as the one word 
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answer-recall type, the completion type, the true-false, yes and 
no, or other alternate response type, the multiple choice form of 
recognition type, the pairing or matching of terms, and the anal- 
ogy or mixed relations form. The great advantage of any of 
these forms is the rapidity with which it may be scored. A single 
word or a single number is all that the examiner needs to notice 
in grading the papers. If a key has been made, students may 
even help in the grading; or, if the class is thoroughly trust- 
worthy, the teacher may have the papers exchanged and the 
grading may be done by the members of the class. In this 
manner, the results are immediately available, the teacher is 
saved a great amount of labor, and a quick, overview of the class 
has been secured. The popularity of this type of examination 
has increased very rapidly. It will be worth while to give brief 
illustrations of the main forms of the new type examination with 
instructions as to how they should:-be scored. 

One word answer-recall type. — This may be illustrated by 
the following : : 


Who was the first president of the United States?..................-. 


The pupil’s duty is to place the right word on the blank line. 
There is only one correct answer. The answer is, therefore, either 
right or wrong. The scoring on an examination made up of such 
questions is the number right. 

Completion type. — The completion type of examination may 
be illustrated by the following : 


In making up his cabinet, Washington appointed 
Secretary of State, and 


oe fw a wee el te 8 ee Be eh we wee ws. 6) © 


In the sample given there is no particular language difficulty, 
but in many completion type examinations there is a real lan- 
guage difficulty which slows down the thinking processes and to 
a certain extent invalidates the examination. It becomes too 
much of a puzzle procedure and a source of annoyance to the 
children. Note for instance the following : 
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oeeeereer eee eer ere se ee @ 


524 How to Measure 


The teacher has in mind the measurement of the pressure of air 
by the barometer. General setting and context may carry the 
pupil into this line of thought. On the other hand, it may not, 
and the pupil puzzles to know what the teacher was thinking 
about when she made out the question. 

True-false test. — The advantage of the true-false test is that 
it may make use of statements that are incorrect, thus testing 
out the judgment of the child — for instance, | 


Copper is not so good a conductor as steel. True False 


The pupil is to mark out one word or the other according as the 
statement is correct or incorrect. It is evident, however, that 
any questions of this kind may be mere fact questions. The 
pupil either knows or he does not know. ‘The opportunity for 
thinking and judgment frequently is almost entirely lacking. 
Furthermore, it is evident that by merely guessing, a pupil may 
make a score of fifty per cent, since by the law of chance half his 
guessing could be correct. To eliminate the effect of guessing, the 
method of scoring this test should be the number right minus 
the number wrong. ‘The reason for this is that it is assumed when 
the pupil knows, then his answers are correct ; when he does not 
know, he guesses. In guessing, therefore, as many answers 
would be right as would be wrong. Thus, by subtracting the 
number wrong from the number right, those that were guessed 
right would be eliminated, leaving only the rights to which the 
pupil really knew the answers. 

Multiple choice. — In the multiple choice type, the guessing 
is minimized by increasing the number of opportunities. The 
rule for scoring is modified accordingly. If there are two choices 
as indicated above, the wrongs are subtracted from the rights in 
scoring. If there are three choices, one-half the wrongs are 
subtracted from the rights. If there are four choices, one-third 
the wrongs are subtracted from the rights, etc. This can easily 
be reasoned out for any number of choices as was done above for 
two choices. 
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The present tendency, where the choices are four or more, is 
to score the number right without any correction for guessing. 
The following is an example of the multiple choice test : 


America was discovered by Magellan, Balboa, Columbus, Cabot. 


There are four suggested answers. The pupil is to underscore 
the right one. 

Pairing or matching terms in parallel columns. — This is a form 
used in the Spokane History Test. It is a convenient form for 
connecting men and events or events and dates — for example, 


1492 Jamestown settled 

1607 Battle of Lexington 
1775 Washington inaugurated 
1789 America discovered 


While this type of test offers opportunity for guessing, it is usual 
to score it on the basis of the number right. 

It has been found by actual experiment that pupils enjoy this : 
new form of test. The new type appeals particularly to grade 
and high school pupils. It is something different. They respond 
very cordially ; especially do they like to help in the grading and 
to know the results immediately. Properly and sensibly used, 
it offers real help to the teacher: it saves time; it gives a quick 
overview; and it avoids undue emphasis upon the examination. 
In using the new type test, ordinarily the teacher wants to know 
in a general way whether or not the material is getting over to 
the pupils. Teachers are encouraged, therefore, to experiment 
with this type of test, especially in the content subjects where 
the standardized tests are in general detrimental and where 
because of custom most teachers still insist upon some form of . 
testing. 
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CHAPTER XXV 
STATISTICAL TERMS AND PROCEDURES 


THE purpose of this chapter is to give only so much informa- 
tion from the science of statistics as the teacher needs to know 
in order to administer a test, tabulate the scores, and interpret 
the results. This will necessitate, also, the explanation of sta- 
tistical terms sufficiently to enable one to understand such terms 
when used in the discussion of the measurement of any school 
subject. : 

Securing comparable results.— One decided advantage of 
a standard test is the possibility of comparing the results with 
similar results in other rooms, other school systems, or with ten- 
tative or fixed standards. Manifestly, such comparisons can be 
made to advantage only when the tests have been given under 
similar conditions. The following suggestions may be considered 
as rules of the game for securing comparable results : 

1. In giving a test it is essential that the conditions of the test 
be kept constant. 

2. The directions which accompany a test should be followed 
in every detail. If possible, use a stop watch to secure exact 
time when there is a time limit. 

3. It is an advantage if the examiner has a clear conception of 
the nature of the test, its purpose, and the use to be made of it. 

4. At the time of giving the test all needed secondary data 
should be secured, such as name, age, grade, school, date, etc. 

5. Most tests, as a part of their instructions, provide for a pre- 
liminary trial in order to make pupils familiar with the test. In 
case such provision is not made in the instructions, the teacher 
should devise a preliminary test which should be similar but 
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somewhat easier than the one to be given, in order that the pupils 
may thoroughly understand what is to be done and how to do it. 

6. The test should be handled as nearly as possible just as any 
other regular lesson. An appeal to extra effort is allowable, but 
other comments likely to secure results that are not normal should 
be avoided. Appeals which are made to the child’s desire to do 
well in the test should be included as a part of the regular instruc- 
tions, in order that conditions of the test may be uniform for 
comparisons. | 

7. For many purposes a single test is sufficient. In case the 
decision to be based upon a test is of unusual importance, at 
least two specimens should be taken, or two tests given, or the 
judging be done by at least two competent judges. In case 
there is a decided discrepancy between the two results, the 
teacher will realize that further testing should be done. As will 
be apparent from further study of statistical methods, a score 
for a class is much more reliable than for an individual, and the 
score for an entire city more reliable than that for a singleclass. 
This is due to the fact that slight errors tend to balance each other 
in such a way as to give a more accurate judgment on a large 
group than on a small group or a single individual. 

8. The scoring of the test must be done uniformly. Usually 
the directions for scoring which accompany the test are sufficient ; 
they should be followed strictly. 

g. Care should be taken not to use the material of standardized 
tests, excepting inventory tests, for practice purposes. 

10. In case the test is given frequently the results will be 
much more representative if an alternative test of equal value 
has been provided by the person who devised the test. 

Using’ a standardized test. — Teachers to-day can scarcely 
attend an educational meeting or read an educational magazine 
without hearing about scales and standardized tests, and their 
advantages in measuring the work of the schools. For the 
teacher thus interested, but who has not had a normal school or 
college course in educational measurement, the following direc- 
tions are given with the assurance that an intelligent teacher may 
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go forward in such work even though she may not have the help 
and guidance of a trained supervisor. 

1. Selecting the test. — In selecting the test to use, the teacher 
may well be guided by the particular purpose which she has in 
mind. The preceding chapter on criteria of a test and the chap- 
ters in Parts I and II dealing with the available tests in different 
subjects will permit the teacher to make a choice on the basis of 
the best test for the particular purpose. In general, those tests 
should be chosen which have been most widely used, and which 
require the least time for giving and marking the papers. This 
is not an infallible rule. The Osburn tests are certainly much 
more valuable than tests in arithmetic which preceded them. 
Yet the Osburn tests have not been used so widely as some 
others.. They are easily administered and scored. They are 
superior for diagnosing the pupils’ difficulties, and for that 
reason they should survive. The tests that are going to 
survive and show value in the next few years cannot be deter- 
mined at this time. The final judgment upon a test must be 
passed by the teacher in the schoolroom on the basis of its value 
in helping her in her work of discovering the needs of the children 
and applying the appropriate remedies. It may be properly 
assumed that, although a test is more difficult and requires a 
longer time, if it is superior in every respect, the teacher will find 
the time for giving it. It requires considerable time to give 
Gray’s Oral Reading Test, yet the results of giving the test are 
so valuable that the teacher does not hesitate to take the necessary 
time for giving it. 

When a test may be chosen on the basis of difficulty, as in the 
use of the Ayres Spelling Scale, the teacher should keep in mind 
that a good test should be so difficult that no pupil will make a 
perfect score, and sufficiently easy that most pupils in the grade 
will secure a score which is reasonably satisfactory. 

2. Giving the test. — In giving a test the teacher should follow 
carefully the printed directions which accompany the test. This 
is the chief rule to keep in mind. Other details are mentioned 
above under “‘ Securing Comparable Results.”” The teacher who 
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has time and is willing to experiment may easily demonstrate the 
possibility of changing a score by a slight change in directions or 
by a different attitude in presenting the work to children. The 
chief consideration, if comparisons are to be made, is that the 
attitude, detailed directions, and every element entering into 
the giving of the test shall be as indicated in the directions, so 
that pupils in one city or state may be compared with those 
in another, or so that a pupil’s later record may be compared with 
a former record in order to note measured progress. In hand- 
writing, for example, pupils should be so instructed and handled 
that they will write at their natural rate, thus securing results 
in the test that will represent the normal situation. 

3. Scoring the papers. — Every test provides printed directions 
for scoring the papers in order to aid teachers in securing uni- 
formity of results. These printed directions should be followed 
implicitly. If the teacher has opinions as to what should be 
done, and these opinions are different from the directions, such 
opinions should be abandoned if the results of the test are to be 
used for comparative purposes. 

The teacher is urged to have the pupils aid in scoring the 
papers in so far as it is possible. This can be done very largely 
in arithmetic, in spelling, in certain reading tests, and, to an 
extent, in writing. The chief purpose of involving the child in 
the grading is to further increase his interest. This is an incentive 
and a motive which is worth while for teaching purposes, and 
which will lead the child to greater effort in order that he may 
score higher in a future test. 

4. Tabulating results. — Directions for tabulating results or 
distributing the scores are provided in connection with most of 
the tests. A common method of making a distribution is to 
arrange the papers in order. The teacher can then draw off the 
scores, noting the number of papers falling at each point. This 
gives the distribution. For further use, the teacher will need to 
supply the names of pupils opposite each score, or, in case she 
is noting mistakes, opposite each mistake. ‘The results of any 
test cannot be intelligently used until they have been arranged 
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in some systematic order, particularly if the number of pupils 
involved is large. 

5. Statistical calculations and graphic representations. — Sta- 
tistical determinations are valuable in interpreting a test. Of 
the measures of central tendency the arithmetical average is 
most easily understood, but the median is most often used since 
it is more easily found. Variability or deviation from the central 
tendency is best expressed by the standard deviation, although 
the quartile distance or one-half the distance from the first to the 
third quartile is frequently used. These points will be explained 
in the next section of this chapter. 

To represent the scores graphically often helps the teacher to 
see points which would otherwise remain hidden. A graphic rep- 
resentation is made by noting the number of scores falling at each 
point of the scale, and representing the number by the distance 
from the base line, and then drawing a line connecting all of these 
points. The height of the line above the base line enables the 
teacher to see at a glance just what is happening in her class. 
The percentile graph, developed and made popular by Otis, will 
accomplish the same purpose. ‘ 

The coefficient of correlation is not figured from the results 
of a single test, but may be figured after two tests have 
been given the same pupils. It is found when it is desired to 
know how consistently the pupils hold the same rank in the 
two tests. 

6. Interpretation of results. —The teacher is warned to avoid 
conclusions until she has mastered the technique and the sig- 
nificance of the test and has given it to different groups, or enough 
times to the same group, to clear up in her own mind the various 
questions that may arise in giving the test. Especial care should 
be taken not to draw far-reaching, general conclusions from a 
test. A test is usually devised for a specific purpose. The 
significance of the test in other fields can be known only through 
the figuring of coefficients of correlation after a large number of 
cases has accumulated. A good drawing of the moon by an eighth 
grade pupil means a good drawing of the moon — not by an artist, 
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not by an astronomer. Nothing should be taken for granted. 
Mistakes will be avoided by caution, and fear will be eliminated 
by thorough understanding. 

7. Applying remedies. —'The ultimate purpose of a test, so 
far as the individual teacher is concerned, is to enable her to see 
the needs of her pupils and to search out the appropriate remedies. 
The discovery of the remedy in any subject takes her into the 
question of methods of teaching, but this is a desirable result. 
To use a test for measurement only, without carrying the work 
forward to a point of use and application in better teaching, is to 
close the eyes to the significance of a situation after it has been 
revealed. The teacher, after giving a test, is in the position of a 
specialist who has diagnosed a bodily ailment. The diagnosis 
means nothing unless the appropriate remedy is applied. The 
recognition of this fact leads a teacher or a group of teachers, 
again and again, into the study of methods of teaching with 
reference to the subject tested. 

8. Codperation. —In a city system, the closest possible codper- 
ation is urged between supervisor and teachers, not only for the 
benefit of the teachers, but as well for the benefit of the super- 
visor. Codperation, understanding, and mutual confidence are 
always valuable assets, and especially so in the use of tests which 
may reveal teacher weaknesses as well as pupil weaknesses. The 
teacher, however, will be the first to want to correct any revealed 
defects, and her interest and codperation will enable the super- 
intendent or supervisor to secure other important results, such as: 

a) A more scientific attitude toward school work. 

b) A closer checking of results and a realization that pupil 
errors are specific and need individual attention. 

c) Better time allotments, more definite assignments, a clearer 
conception of the objectives to be attained, and more efficient 
methods of teaching. 

Statistical terms. — The purpose of the statistical treatment of 
scores is intelligent interpretation. The first step in the handling 
of scores is to give them systematic arrangement. 

A distribution is a systematic arrangement of scores. 
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A table of frequency is a table showing the scale and the distri- 
bution of scores at each point on the scale. 

The following are the unarranged grades of seventy-seven 
sixth grade pupils in arithmetic: 74, 92, 65, 69, 76, 80, 62, 73, 
85, 81, 79; 66, 59, 755 76, 81, 84, 74) 55) 73> 86, 75) 71; 60, 92, 85, 
76, 82, 50, 65, 92, 100, 81, 75, 85, 97, 65, 91, 85, 86, 72; 55, 75, 
75) 725 77) 62, 95; 37, 75) 75) 79; 76, 87, 85, 82, 67, go, Sr, 95) 80, 
SON Sas 75) G7 70,7 2).84 5976} 70)'897°72; 80;°75; 67; nea LEY. 

Thus arranged, the scores have little significance. They need 
statistical interpretation. The following table of frequency shows 
a scale with intervals of 1, and on the right hand side the number 


TABLE 56. — FREQUENCY TABLE: SHOWING THE SCORES OF 77 SIXTH 
GRADE PUPILS 


NUMBER OF NUMBER OF NUMBER OF 


GRADES Scores AT EACH GRADES Scores AT EACH GRADES ScorES AT EACH 
(SCALE) POINT ON THE (SCALE) POINT ON THE (SCALE) POINT ON THE 
SCALE SCALE SCALE 


50 68 86 3 
51 69 I 87 2 
52 70 3 88 I 
53 71 I 89 

54 72 5 go I 
55 eyed 2 gt I 
56 74 2 92 3 
a lhe: 9 93 

58 76 5 94 

59 77 1 95 2 
60 78 96 

61 79 I 97 I 
62 80 4 98 

63 81 4 99 

64 82 3 100 I 
65 3 83 

66 I 84 2 

67 3 85 5 


| ES | ES | | 
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of scores at each point on the scale. This right-hand column 
represents the distribution. 

This table is much more useful than the undistributed grades, 
as it enables the teacher to see the number of pupils (or number 
of scores) at each point on the scale. 

Special significance is usually attached to certain points on the 
scale, such, for instance, as the passing mark. If 70 is the passing 
grade, the teacher sees at once that 15 of the pupils have failed. 

Other points that have statistical value are the median, the 
quartiles, the mode, the average, and the range. 

The median is the point on the scale where the middle score 
falls, or the point on the scale above and below which an equal 
number of scores fall, after the scores have been arranged into 
a table of frequency. In Table 56 there are 77 scores, so that the 
middle one would be the 39th score from either end of the dis- 
tribution. The 39th score falls at 76, and therefore 76 is the 
median score. In case of an even number of scores, the median 
is located at the midpoint of the two middle scores. There is a 
method of interpolation for exact median, but it is seldom needed 
by the practitioner. Throughout this text, median is used in the 
sense of rough median or midpoint measure. In finding the 
median as in finding other measures, it is possible to introduce a 
considerable degree of refinement. For example, the 39th score 
from the bottom (lowest) in Table 56 is the second falling at 
76. Since 76 may be supposed to run from 76.0 to 76.9, it would 
be possible to show that the 39th score, being the second one of 
the five falling at 76, would fall approximately on 76.2. This 
is a refinement which is not utilized in the present work. If the 
unit point on which the median falls has been determined, that 
is sufficient for ordinary schoolroom testing purposes. In case 
the scale were on a five point basis, it would be recommended 
that the median be not left in terms of a five point determination, 
but that the scores be distributed for the scale interval covering 
the median and the exact unitary point be determined. In other 
words, the principle adopted in this text, devised for use primarily 
by the classroom teacher, is that a unit point determination of a 
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median is sufficiently exact for all practical purposes, and that 
this same degree of accuracy is sufficient in determining other 
measures. 

The quartiles are the points on the scale arrived at by taking 
1 and 3 the scores, counting in from either end. It is usual to 
start at the top of the scale, so that counting down until 7 the 
scores have been covered locates the point on the scale known 
as the first quartile, and the distance down the scale necessary 
to include 3 of the scores locates the third quartile. The second 
quartile is seldom referred to as it is the same as the median. It 
is evident that the first and third quartiles are the points midway 
between the median and the extremes. The middle 50% is a 
term frequently used. It represents the number of scores falling 
between the first and third quartiles. 

The extremes are the outside limits of the distribution, and 
the distance between the extremes indicates the range of the 
distribution. 7 

The mode is the point on the scale where the greatest number 
of scores fall. In Table 56, the mode is 75. 

The arithmetical average is found by adding the scores together, 
and dividing the sum by the number of scores. To teachers the 
average isa familiar term. Among British writers, and more and 
more among American writers, the arithmetical average is desig- 
nated as the mean. 

Deviation. — Some method of indicating by a single figure the 
deviation of the scores from some central point like the median 
or average is frequently used. Average deviation is often used 
and it is found by taking the average of the deviations of the 
individual scores from some central tendency, usually the median. 
Standard deviation is most often used to express deviation. It 
equals the square root of the sum of the squares of the deviations 
from the arithmetical average (although the median may be used 
instead of the average). The teacher should become familiar 
with the use and significance of deviation. 

Correlation. —'The relation between two paired series may be 
expressed by a single figure known as the coefficient of correlation. 
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A perfect agreement, or positive correlation is represented by the 
coefficient + 1.00; the lack of any correlation or agreement is 
represented by the coefficient .oo; a perfect disagreement, or 
negative correlation is represented by the coefficient — 1.00. 
Correlations of plus or minus .60 or above are usually regarded as 
high. A correlation of plus or minus .30 or below is regarded as 
being of little significance, since correlations that high can 
result from chance relations. The correlations of traits among 
twins is about + .80, between brothers and sisters about + .60, 
and between individuals in general about + .30. Between sub- 
jects the correlations are usually positive and do not run very 
high, averaging ordinarily from + :40 to + .60. 

Standardized test. — A test is standardized by being given to 
a large number of children, usually unselected, the results being 
summarized in terms of averages and variations from the averages 
for each significant group of children, such as eight year olds, 
nine year olds, etc. A test is not improved in quality by being 
standardized. Standardization merely gives statistical informa- 
tion with reference to pupil performance on the test and its 
various elements. It should help in selecting the elements most 
valuable from the statistical standpoint. 

Product scale. — When properly graded samples of completed 
work are arranged in order of merit, the result is a product scale. 
A pupil’s work is judged by being compared with these graded 
samples. Scales in writing, drawing, and composition are good 
examples of product scales. 

Informal tests. — ‘The term informal test has been used by 
Gray, Woody, and others to designate an unstandardized test 
modeled upon the pattern of a standardized test. The method 
of procedure is to imitate a standardized test. The attempt is 
made to use questions or elements of equal difficulty, and to 
follow the general form of the standardized test, although fre- 
quently the informal test is made much simpler. 

Norm. — Norm means standard based upon average per- 
formance. Age Norms in a subject or: test are the series of 
standards for different ages based upon average performance of 
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the respective age groups in the subject or test. Grade Norms 
in like manner show grade standards. Grade norms are less 
reliable and therefore less significant than age norms. 

T-score. — Due to the excellent work of McCall, the use of 
the expression T-score has become common in educational litera- 
ture. In general, the term refers to the scores made by a large 
group of unselected twelve-year-old children. The point of 
reference in the T-score is the middle score of the twelve-year-old 
group. 

Those who have noted the difficulty which test and scale makers 
have had in establishing a zero point or any fixed point of reference 
will realize the contribution which McCall has made in developing 
the T-score and the T-scheme procedure in the making of all 
tests. Grade groups vary indefinitely from city to city. Age 
groups may vary to an extent from city to city due to differences 
in the composition of the population, but this variation will 
be much less than grade variation and it has the advantage 
of being quite stable in comparison with any other point of 
reference. 

Accomplishment quotient technique. — Franzen and others 
have given us the accomplishment quotient technique. In 
general, it proposes to measure the intelligence of a pupil and 
then to expect results in school work in proportion to intelligence. 
It is fundamentally sound, and should greatly aid in making the 
child, instead of subject matter, the real center of school work. 
It is a device for combining the measurement of intelligence with 
the results of achievement tests. 

The terms are simple and the procedure is easily indicated by 
formule. The following terms are used: 


C.A. — Chronological Age 

M.A. — Mental Age 

1.Q. — Intelligence Quotient 

E.A. — Educational Age 

E.Q. — Educational Quotient 
A.Q. — Accomplishment Quotient 
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The intelligence quotient is familiar from the discussion in 
Chapters XV and XVI. _ It is found by dividing the mental age 
by the chronological age, the formula being, 

M.A. 
ee SiR cH Wika icra Th bee ie et, 

The age norms for the various tests really represent a typical 
pupil’s educational age in those subjects. By educational age, 
therefore, we mean the age norm reached by a pupil on achieve- 
ment tests. Most tests now give age norms with details for 
interpolating for fractional years. A table of this kind when 
completed forms an educational age table. We naturally ask 
about a child who is ten years old, “ Is his educational age also 
ten?” That is, we divide the educational age by the chrono- 
logical age and if the result is 1, or 100 (disregarding the deci- 
mal), he is educationally of age. The quotient resulting from 
dividing educational age by the chronological age is the educa- 
tional quotient. ‘The formula, therefore, for educational quotient 
is as follows: 


EA. 

In figuring accomplishment we have learned that we cannot 
depend upon chronological age. The important thing is intelli- 
gence. If a pupil’s educational age, therefore, corresponds to 
his mental age his accomplishment is at par or in proportion to 
his intelligence. This may be expressed by the following formula : 


E.A 
er Mx (3) 
Equation 3 gives us the A.Q. (accomplishment quotient) in 
terms of E.A. (educational age) and M.A. (mental age). The 
same results may be expressed by using the educational quotient 
(E.Q.) and intelligence quotient (I.Q.), the formula being 


). O.sz Fr amn vaidach nme ae ae 
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A fuller explanation would be possible, but this direct explana- 
tion is sufficient. When the intelligence of the pupil is measured 
the first result secured is always the mental age. When a pupil is 
measured in a subject, such as arithmetic, by the Monroe test, it 
is possible to read directly from a table prepared by Monroe the 
score in arithmetic or the educational age (in this case the arith- 
metic age). By a single division, therefore, dividing mental age 
into educational age we determine the pupil’s educational quo- 
tient. If he is working up to standard this is 100; if above 
standard it is above 100; if below standard it is below 100. 

It may be noted that the tendency at the present time is to 
make provision so that the child may work according to his 
intelligence. Not to make such provision is unfair to him. 
True democracy is not in having everyone do the same thing but 
in having everyone accomplish according to his ability. 

Figuring the median. — In statistical work it is common to 
express the central tendency by the median instead of the arith- 
metical mean, or “ average.’”’ It is so easily found. To find a 
class median for a test, all that is necessary is to arrange the test 
papers in order from the lowest score to highest, and then count in 
from either end, to the middle paper. If there were only seven 
pupils in the class, the middle paper would be the fourth one 
from either end of the distribution. This paper would stand in 
the middle position and there would be three papers on each side 
of it. If there are seventy-seven pupils in the group under con- 
sideration, as in Table 56, the thirty-ninth paper from either end 
of the distribution will stand in the middle position, for there will 
be thirty-eight papers on each side of it. Thus, when the number 
of scores is odd, the middle paper can be easily found. The rule 
for an odd number of scores is “‘ add one to the number and divide 
by two,” e.g.(7 + 1) +2 = 4. That is, the fourth score is the 
middle one when there are only seven scores in the distribution. 

If there are eight scores in the distribution, the middle point 
of the distribution falls between the fourth and fifth scores. Test 
makers differ on the procedure here. Some say to take the 
midpoint even when it falls between two scores. Others say to 
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take the fourth score from the bottom (in the supposed case, with 
eight scores) and let that mark the median of the distribution. 
If the directions accompanying a test give the method for deter- 
mining the median, the directions should be followed for that 
test in order to make valid any comparisons with norms. The 
teacher who gets the idea of median as the point on the scale 
which marks the middle of the distribution will not be disturbed 
by slight variations in practice. 

The median as here discussed is the “ rough” or “ raw ” 
median. This will answer all practical purposes for the teacher, 
principal, or superintendent. Interpolation for the exact median 
may be left to the test maker who must determine exact medians. 

Figuring standard deviation. — In comparing two groups it is 
desirable to know not only the central tendencies as expressed by 
median or some other measure of central tendency, but it is help- 
ful to know also the “ scatter ” or variability of the two groups. 
The most acceptable method for expressing variability is through 
the use of standard deviation. Its value may be shown by two 
illustrations (Tables 57 and 58). Group 1 of Table 57 is more 
closely grouped and therefore has a smaller standard deviation. 
This means that Group 1 is more closely graded or more nearly 
uniform in ability. The method of figuring standard deviation 
is simple and involves the following steps: 

1. Arrange the scores into a distribution. 


TABLE 57. — FREQUENCY TABLE FOR GROUP 1 


DISTRIBUTION DEVIATION FROM MEDIAN SQUARES 


I 
2 

3 

4 

5 

6 

7 9 
8 5 4 
ae’ 8 bo I 
LOe se oe BY ° 
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TABLE s7.— FREQUENCY TABLE FOR Group 1— Continued 


SCALE DISTRIBUTION DEVIATION FROM MEDIAN SQUARES 


Peel Aa ee ee I 
12 
13 
14 
T5 
16 
17 
18 
19 
20 
a ee 
28+ 7=4 
V4 = 2,S.D. 
TABLE 58. — FREQUENCY TABLE FOR GROUP 2 
Be eee 
SCALE DISTRIBUTION DEVIATION FROM MEDIAN SQUARES . 
I 
2 
3 
4 I — 6 36 
a 
6 I —A4 16 
7 
8 é I — 2 4 
9 
IO I fe) re) 
II 
Tz I 2 4 
13 
14 I 4 16 
15 : 
16 ; I 6 36 
7 ie a 
18 ee 
19 
20 


112+ 7 = 16 


V16 = 4, S.D. 
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2. Find the median (the mean may be used). 

3. Find deviation, or distance of each term from the median 
(and if more than one term at a point, multiply by the number 
of terms). 

4. Square the deviations. 

5. Add the squares of the deviations. 

6. Divide the sum by the number of terms. 

7. Extract the square root of the product. 

Figuring correlation. — There are three recognized methods of 
determining correlation: the Pearson formula, the rank differ- 
ence method, and the method of plotting by arranging a corre- 
lation table and determining the angle of the line of centers with 
the base line. 

The Pearson method is the most reliable and the one recom- 
mended for all situations involving more than thirty cases. The 
Pearson formula is as follows: 


2 pany 
ND,D2 


in which the numerator Sxy = the sum of the products of the 
respective variations from the medians. NW of the denominator 
equals the number of terms in the series, D, = the standard 
deviation of the first series, D, = the standard deviation of the 
second series. This may be best understood by simple illus- 
trations. 

Suppose that seven individuals — a, 6, c, d,e, f, and g — have 
scores on arithmetic of 7, 6, 5, 4, 3, 2, and 1, and scores in algebra 
of 14, 12, 10, 8, 6, 4, and 2. It is evident that the individuals 
rank relatively the same in both arithmetic and algebra. This 
means, therefore, that the correlation is a perfect positive 
correlation, and that the figure to express this will be + 1.00. 
The following illustrates the work of figuring by the use of this 
formula. 

1 These simple illustrations of the coefficient of correlation were worked out 
by the writer for a class in measurement in 1913. It appears, however, that others 


have had the same idea, as similar tables appear in Strayer and Norsworthy’s How 
to Teach, 1917, and in Bliss’ Methods and Standards for Local School Surveys, 1918. 
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6 ——————— a 


AR S 5 es 
Inprvip- | ArRITH Jud QUARE OF | Arcrpra | ALGEBRA | “QUARE OF | Of ye 
: Devia- | ArtTtH. DE- ALGEBRA AND AL- 
oa SCORES TIONS VIATIONS | SCORES | DEVIATIONS! Devrarions |GEBRA DE- 
VIATIONS 
a 7 = 9 14 “5.0 36 ces. 
b 6 | + 2 4 12 +4 16 + 8 
c 5 | +1 I 10 + 2 4 + 2 
d 4—- fo) fe) 8 fo) fo) 
é 3 | —I I 6 —2 4 + 2 
‘i 2 —2 4 4 —4 16 + 8 
g I 73 9 2 eG 36 + 18 
V28 = 2 V112=4| + 56 


eS See 


Explaining the above, we note that the pairs in arithmetic 
and algebra are kept together. Individual a makes scores of 7 
in arithmetic and 14 inalgebra. The individuals are arranged in 
the first column, the scores in arithmetic in the second column, 
the scores in algebra in the fifth column. Columns 3, 4, 6, 7, and 
8 are derived results. Using the median as a basis for figuring 
standard deviation, column 3 gives the deviation of each item 
of column 2 from its median. The median for the arithmetic 
scores is 4. Individual a’s score of 7 varies from the median by 
+ 3; b’s score of 6 varies from the median by + 2. Thus the 
third column shows the deviation of the arithmetic scores from 
the median. In like manner column 6 shows the variation of 
each score in column 5 from the median which, in the case of 
algebra, is 8. Thus, 14 varies from the median, 8, by + 6. 
column 4 shows the squares of the deviations in arithmetic. 
Thus, the first item, 9, in column 4 is the square Of.ay eUhe 
squares of the arithmetic deviations are totaled, making 28. 
This is divided by 7, the number of terms, giving 4, and the square 
root extracted, giving 2. This is the standard deviation for the 
first series. In like manner the standard deviation for the second 
series, 4, is determined at the foot of column 7. The other item 
wanted for the formula is the product of the pairs of deviations. 
This is secured in the last column. Multiplying the + 3, a’s 
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deviation from the median in arithmetic, by + 6, a’s deviation 
in algebra, gives in the last column a-+ 18. It will be observed 
that all of the products are + and that the total is + 56. 
Using this in the Pearson formula as given, we have 


ND,D, BOGS oe ae + 56 


Thus the coefficient of correlation is, as has been foreseen, a + 1. 
Suppose now the situation is changed. Assume that the seven 
individuals — a, b, c, d, e, f, and g — continue the ranks as before 
in arithmetic — 7, 6, 5, 4, 3, 2, and 1, but that in composition 
their ranks are reversed, running 2, 4, 6, 8, 10,12, and 14. The 
following shows the figuring of the correlation for this case: 


ae C ere tet 

Inpivip- | ArITH. ARITH. TH. Come. Cour: OMP. or ARITH. 

UALS Score | DeviaTIoNn rope Score | DeviarIon p hhot ony arabe eet 
TIONS 
a 7 + 3 9 2 = 6 36 — 18 
b 6 +2 4 4 —4 16 — 8 
c 5 “= I I 6 Pe, 4 — 2 

d 4 ° ° 8 fe) fo) 

e 3 mote | I 10 + 2 4 — 2 
i ea een ee 2 | +4 | 6 |—8 
g I eee 9 14 + 6 36 — 18 
V28 = 2 Vil2=4 — 56: 


Since a’s deviation from the median is positive for arithmetic 
and negative for composition, the product in the last column is 
— 18, and so throughout the products are minus, giving a total 
of — 56. So substituting again in the formula we have 


NikD. (3 Xa Xa oh ee 


The above demonstrations show that when series run together 
perfectly they do give a perfect or a+ 1 correlation. When they 
run exactly in reverse order, the formula gives a perfect negative 
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ora — tcorrelation. It is not necessary here to go through the 
mathematics underlying the formula. Those interested in doing 
so are referred to more advanced works such as those by Gregory, 
Monroe, Rugg, Bowley, or Kelley. It is sufficient for the prac- 
titioner to know the method of figuring correlations, to know that 
the method used is a valid one, and to know the significance of 
the figure when derived. 

The above illustrations are simple cases where the results can 
be seen before any figuring is done. The following illustration 1s 
not so simple. The rank of seven individuals — 4, 1, 4, k,l, m, 
and n — does not run in any regular order in arithmetic and in 
Latin, so that it is really necessary to figure the coefficient before 
the result can beseen. The illustration follows: 


JO ee ee ee SSS ee en ee eS 


= SQUARE OF PRODUCT 

IVID- ARITH. ARITH, ‘nyarig LATIN LATIN SQUARE OF | OF ARITH. 

UALS SCORE DEVIATION | HryaTion SCORE DEVIATION | LATIN Devi-| AND LATIN 

ATION DEVIATION 
h 7 Hig 9 4 4 16 42 
1 5 +1 I 6 —2 4 — 2 
h 3 —I I 2 — 6 36 + 6 
k 61 + 2 4 8 ° ° fo) 
l 4=— ° fe) 14 + 6 36 fe) 
m I am 0) 10 ag 4 — 6 
nN 2 —2 4 12 + 4 16 — 8 
V 28. = 2 Vil2=4 — 22 

—————— eo ooeoe*q*DnewqQa_ eS ——_——" 

Substituting in the formula, 
Sxy — 22 — 22 


T 


UNSERE MED gl PX Bo0 4 786 rea 

The rank difference method does not give the coefficient direct, 
but gives a figure which needs interpretation by a table. The 
formula used is Spearman’s “ Footrule ”’ formula : 


6(Sum G?) 


Gok Te ag emery 
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in which G is the difference in rank in the two series. For instance, 
in the illustration just given, / is seventh in arithmetic but second 
in Latin. The difference in rank is 5. These are the differences 
referred to. N is the number of terms. Taking the above 
illustration of arithmetic and Latin we have the following: 


INDIVIDUALS ARITH. RANKS Latin RANKS Dirr, IN RANK Mi ea h en 

h 7 2 5 25 
1 5 3 4 + 
j 3 I 2 4 
k 6 4 2 4 
l 4 7 3 9 
m I 5 4 16 
n 2 6 4 16 

78 


The total of the last column is 78. Multiplying by 6 gives 
468. Thenumber of termsis 7. Substituting now in the formula 


6(Sum @) _ | _ _6(78)__ | _ 468 
N(N? — 3) (5 Ce 8, 336 


and this, it will be observed, is exactly the same as secured by 
using the Pearson formula. The rank difference method is used 
where the number of cases is small, — thirty or less. The R is 
then transformed into 7 by using a transformation table. The 
following is a section of such a table from McCall: 1 


R=1- = I — 1.39 =—.39 


+See McCall, How to Measure in Education, p. 393. 
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In the above, R represents the result of figuring correlation by 
the rank difference formula, while 7 is the answer in terms of the 
more reliable product moment formula. ~~ 

The method of determining correlation by a correlation table 
is frequently referred to as the graphic method. It consists in 
arranging the scales on a piece of plotting paper, one at the left- 


SCORES IN ARITHMETIC 


7a he BIEL OB a a SB 0 De ed BPS Sd 
Meee oe eer ot eel ie Ce er een 
Tees ee Oh GG Aike. MSNoo 1001 Sais 

SCORES IN ALGEBRA 


Fic. 32. — Showing graph for perfect correlation between scores in arithmetic and algebra. 


1 


hand side, the other at the bottom. Then the individuals are 
placed in by the codrdinate system, showing by a single check 
or dot the rank of an individual on both scales. For instance, 
Figure 32 shows the series of dots for a, b, c, d, e, f, and g for 
the arithmetic and algebra scores referred to above. It will be 
observed that the dots arrange themselves in a straight line which 
runs from the corners where the lowest rankings come together 
on the chart to the exact opposite corner, allowances being made 
for differences in scales. This means a perfect or + 1.00 cor- 
relation. This method is very simple where the number of cases 
is not large, but if the situation is badly mixed it is impossible to 
interpret it. : 


548 How to Measure 


Probable error. — The probable error of the coefficient of 
correlation represents the range within which the coefficient 
would be likely to fall if the number of cases were increased ~ 
indefinitely. A coefficient of correlation should be at least four 
times its probable error in order to be considered significant. 
The formula for the probable error of the coefficient of correlation 
1S _ -O745(1 — #*) 

PEr oe 


The probable error has a slightly different meaning when 
applied to the mean or “ average.’”’ It measures the + or — dis- 
tances within which the average would vary if the number of 
cases were indefinitely increased. The formula for the probable 
error of the mean is 

Tit Meanke. .6745 SD distribution 
VN 


Final Statement. — This chapter on statistics will not be 
adequate for the research worker. Such workers are referred 
to more advanced works. The chapter should give a reading 
knowledge and understanding of statistical terms, and it covers 
instruction in computation to meet the needs of the classroom 
teacher. The teacher must be competent to give, score, and 
interpret standardized tests and intelligence tests, and to con- 
struct and administer informal tests. She should be able to 
compute as required for interpretation of the results of these 
tests. More and more she must learn to think in terms of fre- 
quency tables, central tendencies, deviation, norms, and stand- 
ards. But in doing all this the teacher should continue to hold 
one advantage over the statistical expert; she should not at 
any time forget the individual child. In the last analysis, the 
teacher’s job always has been and always will be teaching and 
developing the individual child, regardless of distributions, 
central tendencies, and deviations. Thus the teacher will help 
in realizing the purposes of this book, to make measurement a 
convenient and useful tool, but to keep it subordinate to the 
larger purposes of teaching. 
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CHAPTER XXVI 
THE TEACHERS’ USE OF SCALES AND STANDARDIZED TESTS 


Tue college instructor blames the high school teacher, the 
high school teacher complains of the grade teacher, each grade 
teacher above the first grade finds fault with the poor work of the 
teacher in the grade below, and the first grade teacher in turn is 
chagrined at the shortcomings of the home training. Must this 
go on indefinitely? Whose opinion should prevail? Is it not 
possible to get away from personal opinion? May we not replace 
the constantly conflicting subjective standards with definitely 
defined objective standards ? 

Present grading system. — If 20 mechanics were sent out into 
a mill yard to cut and bring back a steel rod just long enough to 
reach from one girder to another, but were not given the measured 
distance between the girders before going, nor permitted to take 
a ruler or tape to use in selecting the rods, no experiment is needed 
to prove that each one of the 20 rods would be different in length 
and no one of them would exactly span the distance from girder 
to girder except by chance. On the other hand, if the foreman 
were to usea steel tape in measuring the width between the girders, 
and were to permit the mechanics to measure the length of the 
rods before cutting them, they would return with 20 rods each 
meeting with his approval. 

Is it possible for the school foreman, the teacher, to replace her 
subjective standard, her mere opinion, by an objective standard 
approximating the steel tape of the shop? The need of more 
accurate, objective standards in grading is generally appreciated. 
The following are some of the evidences of such need : 

1. There are constant complaints from teachers in upper 
grades (as indicated above) against the poor quality of work 
done in the lower grades. 

551 
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2. There is wide variation in the distribution of grades among 
the various departments of the same school. In one high school, 
for example, 80% of the English grades were go or above, while 
only 4% of the mathematics grades were 90 or above. In the 
same high school, the German teacher gave 70% of her pupils 
go or above, while the Latin teacher gave only 25% of her pupils 
a grade of go or above. 

A recent study of college grading well illustrates this point. 
The study covered a total of 12,782 grades by 10 professors 
covering a period of 5 years. The grades given by professors 
numbers 1, 3, and 4 are shown herewith: 


PROFESSOR (otal 


No. 1 
No. 3 
No. 4 


The contrast between Professors No.1 and No. 3, who represent 
the extremes, is brought out more strongly by the graphic rep- 
resentation (see Fig. 33) than by the table. Professor No. 1 
fails approximately one-third of his students and then distributes 
the others about equally among the 5 remaining points of the 
scale. Quite the opposite, Professor No. 3 gives two-fifths of his 
students an honor grade, and then distributes the other grades 
about equally among the 5 other points of the scale. These 
figures are in the main true for each of the 5 years studied, without 
regard to the maturity of the students, whether they be freshmen, 
sophomores, juniors, or seniors. 

A study of the distribution of the grades given by the faculty 
of any large high school or college is likely to show similar results, 
unless the problem of grading has received special attention. 

3. There is a wide variation in the distribution of grades among 
teachers of the same department. Of two instructors in the 
same department one gave to 43% of his students the grade of 
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Fic. 33. — Showing graphically the distribution of grades given by three college professors 
at Iowa State College. 


“excellent” and to none the grade of “‘failure,”’ whereas the other 
gave to none of his students the grade of “ excellent ” and to 14% 
the grade of “‘ failure.”’!_ There must have been a few good and 
a few bad in each group. , 


1 Starch, Daniel, Educational Measurements, p. 3, quoted from Dearborn. 
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4. The fact that pupils transferring from one school system to 
another are frequently demoted indicates that minor details 
rather than large fundamental considerations are the determining 
factors in classifying them. Since pupils are constantly shifting, 
in many schools as high as 20% being new to the system each 
year,! this is a very important item. In fairness to the child, as 
well as the school from which he came, it should be possible to 
determine his standing through the use of objective standards, 
and so place him in the proper grade.” 

Differences in grading same paper.—A study by Starch 
illustrates very clearly the variation among teachers of a single 
subject in grading that subject. A paper in English was 
submitted to 142 teachers of English. The grades varied from 
50 to 97, the passing grade being 75. Twenty-six of these . 
teachers, or 18%, marked the paper a failure, that is, graded it 
below 75. On the other hand, 14 of the group marked it go or 
above, indicating that in their opinion it was a very superior 
paper. 

In mathematics, a similar test gave results that were even 
more surprising, particularly so in view of the fact that math- 
ematics is considered one of the exact sciences. A geometry 
paper which was submitted to 118 teachers received grades 
ranging from 29 to 92, the passing mark being 75. Sixty-eight 


1 Typical facts with reference to the proportion of school children who leave 
school, because of leaving the city, are easily gathered from current school reports. 
The following are illustrative: 

In Waterbury, Connecticut, 1914-15, there was a total enrollment of 13,954. 
Of this number 902, or 5.4 per cent, left school during the year. Of those who 
left school, 426, or 47.2%, left the city. Similar facts for other cities follow: 

In Des Moines, Iowa, 1913-14, 10.7% left school. The proportion of those 
who left the city was 61.3%. 

In Decatur, Illinois, 1913-14, 15.7 per cent left school. Of these 62.7% 
left the city. 

In Connersville, Indiana, 1910-12, two years combined, 14.8% left school. 
Of these 57.8% left the city. 

Pupils who leave the city will usually enter other school systems. 

2 Asst. Supt. O’Hern, in the May, 1918, number of Elementary School Journal 
calls attention to the value of standard tests for placing new pupils in the right 
grades. 
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of the teachers, or nearly 58% of them, marked the paper a 
failure. Fifty of the group marked it 75 or above, one giving 
it a grade of 92. 

A history paper graded by 70 teachers showed similar varia- 
tions, the grades ranging from 43 to go. 

This but illustrates the present chaos resulting from the lack 
of standards in grading an ordinary examination paper. When 
this is multiplied by the variation in sets of examination questions, 
it is apparent that on the old basis of examinations it is absolutely 
impossible to compare one system with another, one grade with 
another, or to compare from month to month the same grade with 
itself. It is unnecessary to discuss fully the above points. 
Others might be added, all indicating the need of objective 
standards. 

Uniform examination not satisfactory. — One may ask if the 
purposes of an objective standard for measuring school achieve- 
ment cannot be accomplished by a uniform course of study, uni- 
form examination questions, and uniform grading. ‘These items 
may properly receive attention in order. In the first place a 
uniform course of study is undesirable. It must be adjusted to_ 
community demands and pupil interests. It should differ greatly 
for children from the exclusive residence districts of New York 
City, and the children from Iowa farm homes. ‘To attempt to 
secure a rigid uniformity in the course of study would be deaden- 
ing in the extreme. The course of study should be flexible and 
provide for local variations. ‘To possess knowledge which is use- 
ful and usable is much more fundamental in a democracy than 
to strive for a large common intellectual possession composed 
too largely of material which is stale and useless. 

In the second place, all will agree that there is nothing more 
baneful and stupefying in its influence than a rigid examination 
system. It makes subject matter the aim and end. It leads 
tocramming. It militates against use and application. It directs 
pupils to words in books instead of to life’s real problems and their 
solutions. Uniform examinations, so called, are usually the 
unstandardized, ungraded work of one or two men. They 
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frequently deal with catch questions or unessentials. Where 
fact tests are needed, the standardized test can do the work better 
and with better judgment on details because of its scientific con- 
struction. In subjects for which satisfactory standard tests are 
not available, examinations must continue to be used. They 
may have value if rightly used. 

In the third place, all will admit that uniformity of grading 
is desirable. It is difficult, however, with an ordinary examina- 
tion, although common practice may be improved by adopting 
a 5-point system and distributing grades according to the normal 
curve of distribution. How to improve the grading of a group 
of teachers along these lines has been well explained by Gray, 
Meyer, Dearborn, Judd, Starch, Kelly,’ and others. One of 
the greatest advantages of the standard test or scale is that it 
greatly aids in securing uniformity of results in grading. In 
order to standardize a test, specific directions have of necessity 
been prepared for giving the test and for grading the returns. 
All of this means greater uniformity in grading, and greater 
fairness to individual classes or pupils in case of comparison. 
In fact, a standard test is, ina way, a well-selected uniform 
examination, accompanied by specific directions which greatly 
aid in securing uniformity and fairness. 

Standard tests. — But a standard test is much more than a 
uniform examination. The standardization of a single test or 
scale often requires a year or more of intensive work by one of 
our ablest educators. Not only must the subject matter be care- 
fully selected and adapted to pupil ability, but it must be tried 
out with thousands of pupils, revised, and again tried out, until 
every detail of the test, its administration, its evaluation, and the 
grade or age standards, has been determined. Such an under- 
taking is too much to expect from the classroom teacher. But 
the teacher may properly be expected to profit by the standard 
tests of subject matter which have become available. It is no 


1 Kelly, F. J., Teachers’ Marks and Their Distribution. Contributions to 
Education No. 66, Teachers College, Columbia University. This volume contains 
a good bibliography on the study of school and college marks and grading. 
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more reasonable to ask a teacher to defer the use of standard 
tests until she fully understands the technique of their construc- 
tion, than it is to ask a housewife to defer using a sewing machine 
until she understands fully the scientific principles underlying 
its operation. In either case an operator’s knowledge will jus- 
tify use. 

The difference between an examination and a standard test, 
as well as the progress of measurement in education, is fairly well 
illustrated in the attempt to measure arithmetic in the two Cleve- 
land surveys, the first by a local commission in 1906, the second 
by a survey committee composed of educational experts selected 
from all parts of the country only nine years later, 1915. 

The arithmetic test given in the first Cleveland survey was 
devised by men of maturity and judgment, but had not been 
standardized. It was not even based upon a wise selection of 
subject matter, and it could not lead to any valid conclusions. 
It was used in at least one later survey.t It did not justify further 
use, although it was doubtless as good as any test that could 
have been quickly devised under the circumstances. At the time 
Thorndike’s writing scale had just appeared but had not come 
into general use, and there were no standard tests. 

In 1915, however, the work of the Cleveland schools was 
measured in a scientific manner which carried conviction every- 
where. In writing, spelling, arithmetic, and reading, scales or 
standard tests were applied which clearly revealed the grade to 
grade progress of the pupils, made possible comparison of one 
building with another, and permitted comparison of the work in 
Cleveland with similar work in other cities throughout the 
country. 

While a particular teacher need not be greatly concerned about 
having a test that will permit comparison of the work in one city 
with the work in another, or even a comparison of her work with 
the work of other teachers in the same grade throughout the 
system in which she works, yet she should be concerned about 
the progress of the children within her own room. She should 

_} East Orange, N. J., 1911, by Dr. E. C. Moore. 
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know the results of her work. She should have a device for the 
definite measurement of progress, due to a particular method, 
or a given time devoted to the work. These aims cannot be 
accomplished through the ordinary examination. They can be ac- 
complished only through the use of scales and standardized tests. 

Initiating the use of standard tests. — Whether the initiative | 
in the use of standard tests be taken by the teacher, the super- 
intendent, or a survey commission, the final result should be to 
help the teacher, and, through her, the pupil. 

Miss Laura Zirbes,' of the Cleveland University School, took 
the initiative in the use of standard tests, completely transformed 
her own theory and practice, and brought new life and more rapid 
progress to her pupils. In Boston, the mitiative came from the 
central office, but in such sympathetic and codperative form that 
teachers were effectively reached. Of more pronounced effect 
probably than any of these factors, however, was the stimulation 
~ among the Boston teachers of an inquiring attitude towards the 
whole problem of arithmeticinstruction. ‘‘ The results from the 
tests have shown the need of improvement; they have skown that 
the problem of arithmetic teaching is not yet solved, and they 
have prompted many teachers to study their own work as the 
first step towards improving methods of instruction.” * Later 
an entire bulletin? was devoted to showing teachers and prin- 
cipals how to use the results of standard tests in reaching individ- 
ual pupils and improving instruction. 

The teacher who uses a standard test in her own room for the 
purpose of knowing her pupils or locating the weak places in her 
instruction may take pride in the fact that she is putting herself 
in line with a vast army of scientific workers in education. She 
determines the median ability of 30 pupils in a single grade, the 
distribution of ability, the points of weakness, and the remedies 
to apply. A principal does the same for the entire building ; the 


1 “Diagnostic Measurement as a Basis of Procedure,” Elementary School Journal, 
March, 1918, pages 505-522. 

2 Boston, Educational Bulletin No. X. 

3 Boston, Educational Bulletin No. XIII. 
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superintendent for the entire school system; a state bureau for 
the state; and a research specialist, by combining city and state 
results, gets norms of performance for a nation. The teacher 
thus sees herself as a contributor in a great piece of constructive 
work in scientific education, and she may, if she wishes, locate her 


‘particular group of children with reference to the thousands of 


other children throughout the country,—she may feel the thrill 


of being one of the 750,000 lieutenants who marshal the army of 


23,000,000 American school children, in the interests of a safer 
and saner democracy. 

Uses of a standard test. — However, the most helpful point for 
the present purpose is that standard tests should be used by the 
individual teacher for the purpose of finding the weaknesses in her 
own work, evaluating methods, and definitely measuring the 
progress of her own pupils. It will be worth while to enumerate 
in order the uses that a teacher may make of a standard test. 
Some of these are in common with the uses which may be made 
of the results of standard tests by principals and superintendents, 
but many of them apply directly to the particular schoolroom and 
are in addition to other uses. Standardized tests may be used: 

t. To determine conclusively whether or not a pupil is making 
progress. A pupil is entitled to just treatment. 

2. To determine how much progress a pupil has made in a 
given time. 

3. To diagnose pupil abilities and weaknesses, so that the work 
of the teacher may be specific. This is one of the most valuable 
uses of standardized tests. 

4. To determine whether a pupil should be promoted, retained, 
or reclassified, in so far as the mastery of subject matter is made 
a condition of progress. Dr. Starch states that promotion on the 
basis of measured ability would save one year for one-third of the 
pupils in the public schools.? 

s. To determine even more accurately whether or not the class 
is making progress and the amount of such progress. 


1 Fifteenth Yearbook of the National Society for the Study of Education, Part I, 
p. 146. os 
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6. To determine whether or not a class is up to standard when 
received from another teacher. This use of the standard test 
would remove the constant complaint of teachers that the work 
has not been covered in the preceding grades. 

7. To justify a year’s work with a class on the basis of actually 
measured progress. This will make it possible to show to a 
prejudiced principal or superintendent that reasonable progress 
has been made by a class. 

8. To show results in a manner that completely discounts the 
advantages of another teacher more attractive and popular, in 
case such teacher depends upon winning promotion by methods 
not contributing to pupil progress. 

9. To detect the fact, in case more time cannot profitably be 
spent with retarded pupils. See, for example, the conclusion of 
Superintendent Bliss of Montclair, New Jersey, that a group of 
subnormal pupils could not profit by further work in arith- 
metic. 

10. To release bright pupils from further work after determined 
standards have been reached, as long as said standards are main- 
tained. ‘The teacher would thus limit the work required along 
mechanical and routine lines. Rice’s articles 7 on the “ Spelling 
Grind ” over a generation ago emphasized the fact of wasted 
youth through the schools. Overemphasis upon the mechanical 
phases of school work closes the door to story, romance, history, 
literature, music, and play. 

11. To test one method against another by the amount of 
measured progress made by the pupils, e.g. textbook procedure 
versus large motivated problems, as a basis for developing 
ability in solving reasoning problems (in so far as devised tests 
adequately measure this educational product). It is apparent 
that such use of standardized tests would replace the trial and 
error method as a means of determining correct procedure, and 
would replace it by a method much more scientific.* 


1 Fifteenth Yearbook of the National Society for the Study of Education, Part I, p. 75. 

2 The Forum, XXIII, 163-172, 409-410. 

3 See McCall, William A., ‘Does It Pay to Measure the Achievement of Pupils? ” 
Teachers College Record, 26: 112-116, October, 1924. 
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12. To test one class plan, study plan,! or administrative device 
against another, by measured results with the pupils. 

13. To determine the proper apportionment of school time to 
various subjects of study and other school activities. This use 
of standard tests has been well pointed out by Dr. Haggerty.’ 

Standard test saves time. — Naturally, the teacher asks, 
“ But will not this scientific testing require a much larger time 
expenditure than I can give to it? I’m crowded for time as 
Hvis. 7 

This question can be answered only on the basis of the experi- 
ence of other teachers. That experience shows that after the 
technique is once mastered, the time required for standard 
testing is not more, but frequently less, than the time consumed 
in marking papers under the old examination system. After 
the writing scale has been used for a while, has been conveniently 
posted for reference by pupils, and has been explained to them, 
the teacher will find that a committee of pupils can be relied upon 
to grade the writing of the room, honestly and quite accurately. 
In fact each pupil will grade his own writing by comparison with 
the scale. After the spelling test has been given, pupils may be 
allowed to exchange papers and correct them while the teacher 
gives the correct spelling of the words. Likewise in arithmetic, 
the pupils can help the teacher in quickly grading the papers. 
This help by pupils in the simpler tests should be encouraged 
not alone because it saves the time of the teacher, but chiefly 
because it creates a desirable interest and stimulates the pupils 
to put forth a greater effort to reach a given standard. 

Standard test a more effective tool. — The question with regard 
to the time required for giving standard tests is a legitimate one, 
and an effort has been made to answer it. Every conscientious 
teacher will agree, however, that time is not the chief consider- 
ation. She putsina full quota of time each day, and will continue 
to do so. If she is as wise as conscientious, she will also provide 


1 See p. 113, Schoolman’s Week Proceedings (University of Pennsylvania), April, 
1918, for comparison of class study and independent study in spelling. Reported 
by J. N. Adee, Superintendent of Schools, Johnstown, Pennsylvania, 

2 School and Society, IV : 761-771. 
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time for sufficient sleep and recreation each day. The chief 
consideration is that the teacher in mastering the details of the 
use and interpretation of a standard test is equipping herself with 
a more effective tool for service. Why should the teacher guess 
and estimate when she can measure? The unsatisfactory nature 
of the old grading system has been dwelt upon. A grade of 
85 in one room cannot be compared with a grade of 8s in another 
room. The old unscientific method of grading must be 
replaced by scientific procedure if we are to continue to make 
educational progress. Improvementiscertainly hampered by the 
use of a system which does not even permit of comparison, and 
thus give a definite measure of progress. Under the old system 
when two schools determined to compare the spelling ability of 
their pupils, all that they could do was to get the pupils together 
and have them compete in a spelling match. And yet as we look 
back upon the spelling match we see that the result was finally 
determined by the one best speller. The general merit of spelling 
in one school as compared with the general merit in the other was 
not determined. To-day a scientific spelling contest involves 
every pupil equally in the schools tested, and the final compari- 
sons are fair and just. 

Measuring a human product. — The teacher may insist that she 
is dealing with a delicate human product. This is true; and yet, 
as Thorndike has pointed out, mental products can be measured 
and are being measured. ‘ Whatever exists, exists in some 
amount.’”’” The work of the physician probably compares as 
closely as any other with that of the teacher. We want a phy- 
sician who is kind and sympathetic, but we are not willing that 
these qualities be substituted for accurate and adequate knowl- 
edge. Regardless of his kindness and sympathy, he counts the 
pulse, and takes the temperature. In case an anesthetic is to 
be administered, he calls in an expert to determine the amount 
and to administer it according to standard methods. In case of 
a surgical operation he again calls for an expert, frequently a busy, 
unsympathetic stranger. In all of this work, regardless of his 
kindness, sympathy, geniality, and his spiritual qualities in general, 
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he relies upon accurate knowledge, definite measurement, and 
tested skill. He proceeds scientifically. The teacher should do 
likewise. 


It is a popular superstition that human action, personality, and behavior 
will be penned up and hindered when measured by logical categories and fixed 
units. But, justas the pound weight has not interfered with the production of 
butter, and the yardstick has not obstructed improvement in the manufacture 
of cotton or other goods, so methods of teaching it may be assumed, “will 
improve and develop freely, even when fixed standards are applied.” The 
spirit can still go where it listeth. Measurement must meekly follow, gather 
up the results, and give them a value. 


Weights and measures call to mind definite units, suchas pound, 
quart, and yard, and these are infinitely more valuable for com- 
mercial purposes than “as much as a man can lift,” ‘a small 
jar full,” or “ the length of aman’s arm.”’ Standards have made 
commercial transactions possible at great distances on a basis of 
perfect understanding and fairness. 

There is no doubt that teaching and the products of school 
work are going to be benefited in a similar manner by the appli- 
cation of definite standards of measurement. Measurement is 
always taking place in one form or another. School work is 
being constantly noted as good, fair, or poor, as satisfactory or 
unsatisfactory, and is constantly being rated by such standards 
as are available, be these standards crude or otherwise. 

Many large cities have established bureaus of measurement and 
efficiency. Each bureau has a head with an adequate clerical 
staff. Such an organization is needed in a large city even when 
the teachers administer and grade the tests. A central bureau 
can establish city standards, make valuable comparisons, and 
interpret results in a way to be most valuable and helpful to all 
teachers as well as to superintendent and supervisors. But more 
and more the directors of central bureaus realize that they are 
failing unless they reach the individual teachers. Ballou 
emphasizes this on every page of his bulletin interpreting 
results in arithmetic.! He assures us that in the last analysis 


1 Boston, Educational Bulletin No. XIII. 
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“the teacher must find out what her trouble is and then apply 
the remedy.” 

Scope of this volume. — The present work makes no effort to 
discuss the complete list of available tests, but instead is limited 
to such tests as have been standardized sufficiently to recommend 
their use to the teacher who, for the most part, is untrained in the 
use of statistical methods. In beginning the work in measure- 
ment, teachers should make no effort to employ all available 
tests, but should carefully select the test to be given. As pointed 
out by Ballou, teachers will do well to give tests that are reason- 
ably simple, that can be scored and tabulated with reasonable 
ease, and that have been given to a sufficient number of children 
so that well-founded standards of achievement have been estab- 
lished, the first assumption always being that the test measures 
desirable phases of school products. 
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QUESTIONS AND EXERCISES 
CHAPTER I 


INTRODUCTORY 


. Let some member of the group who is familiar with the sources 
present a summary of Thorndike’s study (1905), The Elimi- 
nation of Children from Our Schools, and compare the data with 
the age-grade data recently gathered in a progressive city. 

. When a new idea, such as tests and measurements, is pre- 
sented, what should be one’s attitude? Do we naturally 
resist an idea that may expose our limitations or call for some 
effort? Does age affect one’s attitude toward new ideas? 

. May an older person still have a young mind, 7.e., a mind that 
is open and willing to attack new tasks or accept new ideas? 
May it be that perpetual effort is the price of youth? 

. Cite examples of acquaintances of the open-mind or closed- 
mind sort and show the difference in attitude toward new ideas. 
. What are the essential differences between the method of 
debate and the method of investigation? Which is preferable 
in the field of education? 


CHAPTER II 
SPELLING 


. How has the reduction of the spelling list from 10,000 to 3000 
words for grades one to eight affected testing in spelling? 
. If the spelling ‘‘load”’ is further adjusted to the ability of the 
child, may we not expect to approximate perfect scores by all 
pupils in spelling ? 
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3. In the long run should we expect that a standard test in spell- 
ing will be as fully adapted to the child as is the local cur- 
riculum in spelling? Are there essential differences ? 

4. Prepare a twenty-word test for one of your grades, taking the 
words from the Ayres Scale. Give the grade the test and 
compare with the Ayres standards. 

s. Should the teacher choose at will, from words in regular school 
work, the words for the spelling lesson? Show how the 
teacher’s judgment on a word may be checked by the use of 
Thorndike’s The Teacher’s Word Book. 

6. Apply the Thorndike word list to the spelling list for your 
grade, thereby classifying the words into the various word 
groups. If in a sixth grade there are words ranking up to the 
eighth or ninth thousand of the Thorndike word list what 
should you do about it? 

7. These words occur in the physiology text used in an eighth 
grade: larynx, oesophagus, trachea, duodenum, orifice, 
lymphatic, oscillary. Should these words be assigned for the 
spelling lesson? Apply the Thorndike word list to these 
words. (If a word is not in the Thorndike word list it is 
not among the 10,000 most common words.) 

8. Plan a building spelling contest for a city. Make the word 
lists and the rules so that the spelling ability of every child in 
the building (third grade and above) enters into the final 
building score. Why is this a better test than the old 
‘*spelling down”’ method ? 


CHAPTER III 
WRITING 


1. A handwriting scale is a product scale. The pupils’ product 
is judged and ranked. What basis for ranking is used in the 
Ayres Scale? In the Thorndike Scale? Which is the better 
basis ? 


Io. 


Writing we 


What are the details to be observed in giving a writing test 
in order that the results may be representative and com- 
parable? 

The first step in improving the writing of children is to know 
the quality of the writing they do. Give a test and rank 
the samples, using the Ayres Scale for scoring the samples. 
Have the pupils or a committee of pupils rank the same 
samples. Compare results. 

Post the scale conveniently for reference by the children 
and encourage them to learn to judge their writing. Make 
drill optional for all who reach the 60-60 standard. 

What is the evidence that the 60-60 standard is sufficient 
to meet social requirements? Should the schools attempt to 
maintain a higher standard? | 

Any two teachers may test the effectiveness of excusing good 
writers from the writing period as a means of motivation 
for good writing in all work. Measure the writing in each 
room at the beginning of the experiment. Carry on the in- 
struction in the same way except that one teacher excuses 
pupils who are up to standard in all written work, the other 
does not excuse. At the end of a month, two months, or 
throughout the year, compare the two rooms. Has excusing 
helped the children in maintaining standards in all written 
work prepared for the teacher? Has the quality of writing 
improved equally with the other group? 

For remedy of defects in handwriting, what are the advan- 
tages of observation of the pupils as they write? 

Bring the points of the Freeman and Gray score cards to the 
aid of your remedial work. Make careful notations on the 
writing of each pupil in your room. Encourage pupils to 
take samples of their writing once each week throughout 
the year, and keep for comparison. 

Why is it necessary to watch constantly the regular writing 
outside the practice period? Are the schools requiring too 
much written work? Would a typewriter be of interest to 
the pupils in your room? 
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CHAPTER IV 


ARITHMETIC 


. What are the essential differences between a general survey 


test in arithmetic and one prepared for inventory and diag- 
nostic purposes ? 


2. What are the available general survey tests? 
3. What are the advantages of a quick general test that permits 


comparison with other rooms and schools? 

For general survey and comparison it is necessary either to 
have a graded list of examples with some so difficult that no 
pupils in the grade will solve them, or to have such a time 
limit set that no pupil will finish. The first is a power test, 
the second a time test. What are the advantages and disad- 
vantages of each? 

In arranging a power test, should examples be included which 
go quite beyond the demands of social usage? 

Summarize one of the studies on social usage of arithmetic, — 
that of Wise, Woody, Wilson, or Charters. 

What are the inventory and diagnostic tests available for use? 
Select an inventory test covering the facts in one of the fun- 
damental processes. Arrange to give it in all grades. Do 
you find pupils in all grades who make errors on the simple 
facts of a fundamental process? (It would be well to cover 
at least an entire process. For example: If addition is 
chosen and the Wilson Inventory Tests are used, use the 
four tests, 3A, 3B, 3D, and 3E.) 

In the same process try out the pupils with a process 
inventory test, either the Buswell-John or the Wilson. 
Note the process difficulties throughout the various 
grades. (If no inventory and diagnostic work has been 
done with the particular children, these tests will be 
unusually revealing. If such work has been done, very 
little error should appear in the intermediate and upper 
grades.) 


Io. 


II. 
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If children are frequently found in the upper grades who have 
not mastered the fundamental processes, what should be the 
teacher’s attitude toward work in addition, for example, in 
the eighth grade, when it is evidently needed? Should she 
say, “The course of study calls for other things, and I 
haven’t time for that?”? How would you justify her taking 
time ? 

Some effort has been made to work with children on arith- 
metic vocabulary as a means of helping them to make satis- 
factory scores in reasoning problems. An entirely different 
procedure would be to limit written problems to situations 
actually understood by the children. In your opinion, which 
is the more defensible procedure ? 

If children persist in making low scores on reasoning prob- 
lems, it is conceivable that the blame may be placed on the 
children or upon the quality of teaching or upon the nature 
of the test given. In the long run, are we justified in shifting 
the blame to the children? ‘To what extent are the schools 
responsible for getting results from children, whatever their 
ability P 

Try the experiment of taking ten written problems from a 
textbook. Try to make ten problems equally difficult, but 
not more difficult, in terms of more or less local situations. 
Then have the children make ten problems, using equally 
large numbers so as to make the difficulties approximately 
equal. Now, with these three lists of ten problems each, 
arrange in successive days or within the space of two or three 
weeks to have the children take each separate ten problems as 
atest. Do they do enough better on the list personally made | 
to suggest that poor scores often obtained on textbook prob- 
lems may frequently be due to the language used in the text ? 
Evidently a considerable part of the arithmetic work on 
reasoning problems should aim at developing judgment in 
common business situations. What suggestion along this 
line is contained in the business situations test appearing as a 
part of the general survey test on page 92? 
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Briefly summarize a set of guiding principles for testing in 


the drill types of arithmetic material. Do the same for the 
reasoning problems or business situations test. 


CHAPTER V 


MEASUREMENT IN READING 


. Why has emphasis been placed on oral reading, to the 


neglect of silent reading, in the elementary schools? 

What are the values of oral reading in the elementary schools, 
and in what grades should it be emphasized ? 

What are the values of silent reading in the elementary 
schools, and in what grades should it be emphasized ? 

What is meant by the social value of a reading test ? 

In what sense do Gates’ Reading Tests represent a forward 
step in the construction of reading tests for diagnosing pupil 
difficulties in reading ? 


. What use can be made of the vocabulary tests in teaching 


silent reading ? 

What physical defects will affect results in reading, and how 
may they be overcome? 

How can the teaching of reading be motivated through the 
use of tests? 

How can the subject matter in language, history, geography, 
and other subjects be used in teaching reading ? 

How can the teacher treat individual cases of poor reading ? 


CHAPTER VI 
LANGUAGE 


If formal grammar is still being taught in your school, it will 
be worth while to study this problem and to summarize briefly 
the experimental evidence from the studies by Hoyt and by 
Briggs (see bibliography for Chapter VI). 


Measurement of English Composition xe 


. Trace briefly the history connected with the summarizing of 
the specific language errors of children. 

. For a period of two weeks codperate with other teachers and 
with your children in noting the specific language errors 
occurring in your school. It will be well to keep a card on 
each child. For each child, secure the codperation of that 
child and other members of the class. In noting the par- 
ticular errors of each child, you will be surprised to see that 
in any case the list is not very large, although for all of the 
children combined it will be quite extensive. 

. Is the present tendency of aiming quite definitely at the 
correction of specific language errors to be commended? To 
what extent is it comparable to the movement for 100 per 
cent fact and process mastery in the fundamentals of 
arithmetic ? | 

. Secure a standard language test, Charters or Wilson, and 
make use of it with your children, not only in measuring 
present attainment, but in listing the errors on which 
further work is evidently needed. In general, follow the 
directions of this chapter on the giving of the test. 

. If formal grammar has been the rule and the work of this 
chapter has led to testing and work upon specific errors, 
secure the opinions of the various members of the class as to 
which type of work they consider most valuable. Is the 
class interested in a drive for 100 per cent accuracy in the 
simple language of conversation and composition ? 


CHAPTER VII 


MEASUREMENT OF ENGLISH COMPOSITION 


t. What are the measurable factors in English Composition ? 


. What are the limitations of a general merit scale on English 
Composition ? 

. Why does the teacher need training in the use of an English 
Composition scale ? 
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If the teacher finds poor quality in composition as revealed 


by a scale, what may be some of the causes and how can she 
locate and treat them? 


CHAPTER VIII 


MEASUREMENT IN ART EDUCATION 


. What practices in the teaching of art in the public schools 


have prevented this subject from becoming a general subject 
of the curriculum ? 


. What progress is being made toward making art a general 


subject in the curriculum ? 

What is the meaning of “art education”? 

What two things are necessary in order that art education 
may be taught for its esthetic value and for its value in the 
development of systematic thinking ? 

What is the contribution which Thorndike’s Drawing Scale 
has made to measurement in art education ? 

What are the measurable factors in art education ? 

What are the chief merits of the Kline-Carey Drawing Scale 
for the teacher in her classroom work ? 


CHAPTER IX 


GENERAL CLASSIFICATION OF ACHIEVEMENT TESTS 


. Is the classification of pupils, including assignment to grade 


and section, chiefly a matter of instruction or administration ? 
In the classification of pupils, is grade of intelligence or famil- 
iarity with subject matter of greater importance? 


. Discuss the advantages and disadvantages of using school 


material rather than experience outside the school, in the 
formulation of intelligence tests. (Read the chapters in 
Part II on the measurement of mentality.) 
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. Secure from the World Book Company a specimen set of the 
Stanford Achievement Test. Compare Tests 2 and 3 of the 
Primary Examination, Form A, with material appearing in 
intelligence tests, such as the Haggerty Delta I, or the 
National. | 

. Compare Test 4 of the Primary Examination, Form A, with 
the Wilson Inventory and Diagnostic Tests in Arithmetic, 
Tests 3A, 3B, 3Cxv3), 4A 4b, 4G.5A, 6A, 0B; 6B,,and 
process tests 3P, 4P, 5P, 6P. This comparison and further 
study of material in Test 4 of the Stanford Primary Exam- 
ination, Form A, should make clear the difference between 
using tests for classification and for diagnosis. Show in 
detail. 

. Suppose there were to come to your school a pupil who for 
some reason had delayed entering school until he was two or 
three years over age. Which would be more helpful in 
determining his year’s work, an achievement classification 
test or a general intelligence test? 

. Study some part of the Stanford Achievement Test, such as 
Form A of the Primary Examination, and indicate the usual . 
grade placement of the information or ability called for by 
each item. : 


CHAPTER X 
CONTENT SUBJECTS 


. Formulate a simple definition of an appreciation sub- 
ject. 

. Formulate a definition of a problem subject. 

. Ina similar way make a definition of a drill subject. 

. In the nature of the case, what are the added difficulties of 
measurement in appreciation and problem subjects? 

. May the purpose of an appreciation subject, such as liter- 
ature, be accomplished without the memorizing of facts? 
Explain. 
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. What is the meaning of counter suggestion? In dealing with 
an emotional situation, is there greater danger of defeating 
the purpose through a test than there is in a drill subject ? 


CHAPTER XI 
MUSICAL TALENT 


. Do you class the mechanics of music as drill, problem, or 
appreciation material ? 

. Examine the Beach Test for specific types of material appear- 
ing. Does it deal with drill types of material? Are these 
well tested ? 

. Insimilar manner study the Kwalwasser-Ruch Test. Classify 
the types of material called for as drill, problem, or apprecia- 
tion. Are the drill types of material well tested ? 

. If especially interested in the testing of music, get copies of the 
other tests referred to on page 242 and analyze them in a 
similar manner. 


CHAPTER XII 


HISTORY AND CIVICS 


. Note carefully the major aims of history. 

. Which of these aims are accomplished by drill procedure, 
which by appreciation, which by problem? 

. What is the evidence that the emphasis upon drill in history 
in the past has been unprofitable? Does the fact that chil- 
dren have almost uniformly made low scores on fact tests in 
history reinforce the conclusion that the drill procedure is the 
wrong one? 

. Let every member of the group get a copy of a different so- 
called standardized test in history. Analyze the details of 
the test, noting different types of material, drill, apprecia- - 
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tion, and problem. Which types are more prevalent? From 
the standpoint of the functional value of history in present 
living, what facts called for in the tests are of little or no 
value? 

. To what extent have the criticisms of Rugg and Kepner and 
others been overcome in the more recent tests? 

. What is your recommendation with reference to the proper 
use of standardized tests in American History? 

. Attempt to formulate a real functional question with present- 
day applications for some phase of history work, which you 
have covered recently with your class. Try to decide as to 
the advisability of requiring other teachers to use this same 
question. 

. Summarize your conclusions with reference to available 
standardized tests in history. 

. How fully do the criticisms and conclusions with reference to 
history tests apply to available tests in civics? 


CHAPTER XIII 


GEOGRAPHY 


. Note briefly the major objectives in geography. 

. Which of these are satisfied by the drill type of material, 
which by problem, which by appreciation ? 

. Let each member of the group secure and analyze a standard- 
ized test in geography. What are the proportions of drill, 
problem, and appreciation elements in each test ? 

. Do the general conclusions with.reference to tests in history 
and civics seem equally applicable to geography ? 

. In view of the newer social purposes now being associated with 
the subject of geography, how do you account for the con- 
tinuance of mere fact teaching in the subject? Isit possible to 
teach children how to use maps in real problem situations 
without the use of the old-type map questions? 
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CHAPTER XIV 
PHYSICAL EDUCATION 


Show that accurate measurement may be applied to physical 
skill and development. 

To what extent can ability or lack of ability to measure up to 
standard be made a motive for further improvement on the 
part of the pupil? 

Select that phase of physical measurement which appears to 
you most serviceable in your own schoolroom and try it out 
with your pupils. 

All teachers should be interested in bringing children to 
standard in height, in weight, and in simple performance. — 
Can this be so handled with children that those who are 
obviously handicapped will not be discouraged? Explain. 
In the cases of handicapped children in your group, attempt 
to set up an attainable goal and motivate the children for 
work toward this goal. 

To what extent can each child be given a task in keeping 
with his physical ability, leading toward definitely measured 
results ? 


CHAPTER XV 
THE MEASUREMENT OF MENTALITY 


What is the meaning of mentality? 

How is mentality measured ? 

How do mental tests measure mentality ? 

What measures are used in expressing the amount of men- 
tality ? 

How is the intelligence quotient distributed among pupils? 
What are some of the uses of the intelligence quotient ? 
What are the merits of the Stanford Revision of the Binet- 
Simon Test, and by whom should it be administered ? 
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CHAPTER XVI 
THE MEASUREMENT OF MENTALITY 


. What is the history of the development of the group test of 
mentality ? 

. What is the nature and purpose of the group test ? 

. What conditions of secondary school enrollment necessitate 
the use of mentality tests? 

. What difficulties are encountered in the use of mentality tests 
in the kindergarten and primary grades? 

. What mistakes do teachers frequently make in the interpre- 
tation of results from mentality tests? 

. What has prevented the teacher from taking a scientific point 
of view toward the individual pupil? 


CHAPTER XVII 
CLASSIFICATION OF PUPILS 


. What conditions in the public schools are making necessary 
a closer adjustment of subject matter to the interests and 
abilities of individual pupils? 

. What principles are involved in the classification of 
pupils? 

. What is the need for special classes in the schools? 

. What is the basis for the grouping of pupils in the grammar 
grades ? 

. What is the accomplishment quotient, and what are its 
uses ? 

. What are the dangers which may attend a policy of allowing 
certain pupils to skip grades? 

. What are the needs for the classification of pupils on admis- 
sion to the junior or senior high school ? 

. Outline a plan for the classification of pupils in the junior 
high school. 
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What are the causes of wrong placement of pupils? 


. What are the needs for the educational direction of pupils in 


the junior and senior high school ? 


: 


CHAPTER XVIII 


THE MEASUREMENT OF FOREIGN LANGUAGES 


. How may standard tests help in giving foreign languages 


their proper place in the curriculum ? 


. What are the factors in foreign languages in relation to 


which standard tests may be effectively used ? 


. Name and describe a series of tests which may be used 


effectively in diagnosing pupils’ difficulties in the learning of 
Latin. 

What is the prognosis test in foreign languages, and on what 
factors is it based? 

What significant investigations have been recently made in 
the field of foreign languages, and what are the outstanding 


- results? 


CHAPTER XIX 
THE MEASUREMENT OF MATHEMATICS 


What are the factors in mathematics which can be measured 
by standard tests? 

What is one of the most outstanding needs in the construc- 
tion and use of standard tests in mathematics? 

Outline the steps in the use of standard tests for the direc- 
tion of instruction in algebra or geometry. 


. What is the need for pupil guidance in the teaching of 


mathematics ? 
Why are prognosis tests in mathematics advisable? What 
are the difficulties in constructing such tests? 
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CHAPTER XX 


MEASUREMENT OF ENGLISH IN SECONDARY EDUCATION 


Le 
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How does the difference in aims affect the teaching of lan- 
guage and literature? 

What is the dynamic purpose in the study of language? 
What are the measurable factors in language? 

What are the chief merits of Briggs’ English Form Test ? 
Why should spelling, with emphasis on the study of words, be 
taught in the secondary school? 

What is the need for a test in word knowledge in the secondary 
school ? 

Why should a composition scale for secondary school English 
recognize the different forms of composition, as narration, 
exposition, description ? 

Outline the steps in the diagnosis and treatment of the diffi- 
culties in the mechanics of composition. 


CHAPTER XXI 
MEASUREMENT IN SCIENCE 


What are the measurable factors in relation to science study ? 


2. What are the needs for science tests in secondary education ? 
3. What are the difficulties in the construction of satisfactory 


diagnostic tests in science? 


CHAPTER XXII 


MEASUREMENT OF OTHER SECONDARY SCHOOL SUBJECTS 


. What are the measurable factors in relation to history study? 
. What are the difficulties in constructing satisfactory stand- 


ardized tests in history ? | 
What is the value of vocational tests in secondary education ? 
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CHAPTER XXIII 
CRITERIA OF A STANDARD TEST 


1. Are makers of standardized tests under obligation to keep in 
mind the true purposes of subjects and right methods of 
teaching? Why? 7 

2. Is it sufficient that tests cover the facts most common in 
current texts? 

3. It will be worth the effort to study some one subject carefully 
as to curricular principles and methods of teaching, and then 
examine the tests available in that subject. Note test ele- 
ments in harmony with and not in harmony with right ideas 
of curriculum and methods. 

4. Makers of standardized tests have been much concerned with 
standards and norms of performance applicable to age and 
grade groups. Compare this as an aim with the aim of 
adaptation to individual differences and needs. 

5. How may the individual teacher profit by the norms and 
averages established in a general survey of the entire city, 
county, or state in which she is teaching? 

6. Teachers with time and interest will find profit in applying 
the minor criteria to test elements. Observe at least the fol- 
lowing steps : 

a. Prepare in preliminary form many more elements than you 
will need in final form. (Prepare fifty if ten are needed.) 

b. Give the tests to appropriate groups. 

c. Change the forms slightly and again give to appropriate 
groups. 

d. Note the differences as a result of slight changes in 
form. 

e. Throw out elements that are clearly too easy, too difficult, 
or not understood. ‘Try to choose the best ten elements, 
considered from all angles. 

7. Which are more fundamental in a testing program, the major 
criteria or the minor criteria? Why? 


10. 
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CHAPTER XXIV 


INFORMAL TESTS 


. What are the five forms of the new type test discussed in this 


chapter ? 


. Of the five forms, which one is least acceptable for examina- 


tion purposes ? 

What form is most stimulating to thinking ? 

In a content subject, can the same test, if carefully prepared, 
be used year after year? Show reasons. 

In a content subject, history for example, which is better, a 
standardized test or a new type test prepared by the teacher? 
Give the pros and cons. 

Join other teachers in experimenting with the new type 
test. In your classes, use tests which you have prepared ; 
use tests prepared by other teachers. Is there a difference 
in applicability to your class needs? 

For a good brief treatise on the new type of examination, 
read Paterson (see bibliography for Chapter XXIV). 

Is the new type test needed for testing the tool material of 
drill subjects? 

Is the new type test more useful in problem or appreciation 
subjects? 

For further critical study on the subject of this chapter, read 
Ruch, Chapter 5 (see bibliography for Chapter XXIV). 


CHAPTER XXV 


STATISTICAL TERMS 


. Measurement is one of the newest of educational tools. 


What are the purposes of a tool? 

Are the tools in the tool box on your car an end in them- 
selves? (Do you frequently stop to use them, merely to 
show your ability to do so?) 
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Comparison has come into a place of great prominence in 
education. What purposes are served by such comparison ? 
Why are comparisons based upon norms and averages re- 
sulting from standardized tests valuable ? 

Are standardized tests and resulting norms justified for 
survey purposes only? 

Note the ten requirements for ‘‘comparable results.” 
Could any one be omitted? Will you add others? 

Eight points are mentioned under “Using a Standardized 
Test.” Rank these in order of importance. 

Define distribution, table of frequency, median, quartiles, 
mode, mean, standard deviation. 

What is the method of finding the median? 

What is the meaning of ‘“‘ accomplishment quotient ”? Note 
ways of modifying work in the same class to meet variations 
in ability among the pupils. 


. What is the rule for finding standard deviation ? 
_ Master one method of figuring correlation. Take the 


grades of a class in two subjects; figure the coefficient of 
correlation. 

As a result of studying this chapter, and others of the book, 
do you read statistical discussions in educational magazines 
with greater ease and profit ? 


CHAPTER XXVI 


TEACHERS’ USE OF SCALES AND STANDARDIZED TESTS 


iis 


Try the experiment of having an ordinary examination paper 
graded by a considerable number of teachers. Note the — 
spread of grades. 


. Try out a plan for getting more uniformity in marking a 


paper, by a more careful preparation of questions and a 
grading key. 


. Are the evils of the unstandardized examination as presented 


on pages 555-56 still prevalent in our schools? Give 
evidence. 
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. Defend the thesis that the results of an examination are an 
_ Indication of the teacher’s ability more than of the pupils’ 


ability. 


. In the classification of the pupils, how much aid can be given 


by standardized and intelligence tests? 


. Are you willing to subscribe to the statement that classifi- 


cation is the chief purpose of testing by means of general 
survey tests? Why? 


. For diagnosis and remedial work, what type of test is more 


helpful ? 


. Indicate the relative position of teacher and supervisor in a 


testing program. Does the position differ in using general 
survey tests, and inventory and diagnostic tests? 


. In this chapter (XXVIJ), thirteen uses of standard tests are 


listed. Rank these in order of importance. 

There has been some objection to the testing movement. 

Try to account for these objections under the following 

heads : 

a. Poor tests 

6. Improper uses of good tests 

c. Failure to differentiate among drill and “content” sub- 
jects 

d. Poor judgment in administering tests 

e. Checking teachers by means of tests 

f. Inertia on the part of teachers 

In some one subject note the effects of the testing move- 

ment in: 

a. Curriculum improvement 

6. Improvement in methods of teaching 

c. Better classification of children 


INDEX 


Abbott-Trabue Scale for Judging 
Poetry, 470-472; evaluation of, 
472 

-Accomplishment quotient, 369-372, 
537 

Achievement Classification Tests, 
purpose, 225; Stanford Test, 225; 
Pressey Test, 228; Illinois Exami- 
nation, 229; Otis Test, 229; the 
future of, 230 

Algebra tests, using results of, 419- 
432; Study I, 419; Study U1, 427; 
Study III, 430 

American Council Tests, 
German, Spanish, 406 

American Psychological Association, 
mental tests, 331 

Andersen, W. N., study in spelling, 
8 

Anti-Tuberculosis 
score card, 302 

Appreciation subjects, 231; litera- 
ture, 232; music, 232 

Arithmetic, early testing, 70; newer 
psychology, 71; tests available, 72 ; 
Wisconsin Supervisory Tests, 75; 
Wilson Inventory and Practice 
Tests, 77; Buswell-John Chart, 
80; Cleveland Survey Tests, 82; 
diagnostic usage, 86-90; Wil- 
son General Survey Tests, 90; 
Woody-McCall Mixed Funda- 
mentals, 93; Progress Tests, 102; 
Courtis Practice Tests, 105; Rea- 
soning Tests, 106-111; Stevenson 
Problem Analysis Test, 111; new 


French, 


League, health 


type reasoning test, 111; _ best 
tests to use, 112; old versus new 
in teaching, 114; the next step, 116 

Arithmetical average, 535 

Army Group Examination, Alpha, 
336; nature, 336; scores, 337 

Art education, measurement in, 206; 
progress in, 207; attitude toward, 
208; changing point of view, 208; 
meaning of, 209 

Ashbaugh, E. J., Spelling Scale, 12; 
on history tests, 252 

Ayres, L. P., study in spelling, 8; 
Spelling Scale, 9; limitations of 
scale, 12; Writing Scale, 31, 32- 
39; writing standards, 50, 51 


Barnard College, health accomplish- 
ment, 303 

Bassett, B. B., study on history, 253 

Beach, F. A., Music Test, 239 

Bell and McCullum History Test, 
246, 255 

Berry, C. S., on classification by 


tests, 373 
Bibliography, classification of 
achievement tests, 230;  classifi- 


cation of pupils, 386, 387; criteria 
of standardized tests, 525, 526; 
measurement of arithmetic, 117- 
120; measurement of art edu- 
cation, 223, 224; measurement of 
content subjects, 236; measure- 
ment of English, 481, 482; meas- 
urement of English composition, 
204, 205; measurement of foreign 


589 


59° 


language, 413; measurement of 
geography, 288; measurement of 
handwriting, 68, 69; measure- 
ment of history and civics, 279; 
measurement of language, 183, 
184; measurement of mentality, 
330, 353, 355; measurement of 
other high school subjects, 510- 
512; measurement of physics, 312- 
313; measurement of reading, 166, 
167; measurement of science, 491, 
492; measurement of spelling, 28, 
29; measurement of secondary 
mathematics, 452, 453; statistical 
measurements and procedures, 549, 
550; teacher’s use of scales and 
standardized tests, 564, 565. 

Binet-Simon tests, Stanford Revision 
of, 325, 326; nature of, 326; scor- 
ing of pupil performance, 327, 328; 
teacher’s use, 328 

Bingham, W. V., Mood Music, 242 

Bliss, Don, on subnormal pupils, 560 

Blewett, Ben, converted to measure- 
ment, 4 

Bonser, F. G., reasoning tests, 106 

Boston Spelling List, 23; Geography 
Tests, 281; teachers’ response to 
tests, 558 

Briggs, T. S., on formal grammar, 
169; English Form Test, 456-461 ; 
evaluation of, 456; using results, 
456; on spelling, 461 

Bright, Ira J., on high school fresh- 
men, 385 

Brinkley, S. G., study on history 
tests, 273 

Brooks, S. S., on unprogressive writ- 
ing methods, 66 

Brown, A. W., Civics Test, 274 

Brown, H. A., Latin Test, 400 

Bruckner, L. G., on vocabulary in 


foreign language, 394 


Index 


Buckingham, B. R., Extension of 
Ayers Scale, 17; Spelling Scale, 19 ; 
scale in codperation with Coxe, 20; 
Tests in Arithmetic, 74; Scale for 
Problems, 109; Geography Tests, 
282, 286 

Buckingham-Coxe Scale, 464 

Buckner, civics testing, 278 

Bureau of Education, health score 
card, 311 

Burgess Reading Scale for Measuring 
Ability in Silent Reading, 131; 
evaluation of, 131 

Buswell, G. T., tests in arithmetic, 
73, 80; on fundamental reading 
habits, 125 

Byrne, Lee, e¢ al., on Latin syntax, 
394 


Carr, W. T., English Vocabulary 
Test, 467; evaluation of, 468 

Charters, W. W., Language Test, 178 

Chemistry, tests in, 485 

Chilvers, T. H., Music Test, 242 

Civics tests, Brown-Woody, 274; 
Hill, 277; Kepner, 277; Buckner 
and Hughes, 278 

Classes for mentally inferior pupils, 
358-361; for mentally superior 
pupils, 361-364 

Classification of pupils, 356; promo- 
tion with use of tests, 357; in ele- 
mentary schools, 358 ; in junior and 
senior high schools, 376; group- 
ing in intermediate and grammar 
grades, 364-369; grouping in 
kindergarten and primary grades, 
372-374; on numerical basis, 376; 
reclassification, 378-381; within 
groups, 381; displacement, 382-384 

Cleveland, writing scores, 60-62; 
Tests in Arithmetic, 73; Survey, 
measurement in, 557 


Index 


Columbia Research Bureau Plane 
Geometry Test, 435-437; evalua- 
tion of, 437 

Colvin, Stephen S., on mentality, 317 

Committee of Ten, on formal gram- 
mar, 169 

Comparable results, 527 

Composition, importance of, 185; 
tests in, 473-478 

Connersville Course in Arithmetic, 
72, 115 

Content. subjects, meaning, 231; 
appreciation subjects, 231; prob- 
lem subjects, 233; future of test- 
ing in, 236 

Copying Test, 203 

Correlation, meaning, 535; figuring, 
542; Pearson formula, 542; rank 
difference method, 545; table, 547 

Courtis;rS. A., as early leader, 3; 
standards in writing, 49, 50; writ- 
ing practice tests, 63; in arithme- 
tic testing, 70; tests in arithmetic, 
73, 1053 music test, 242; geog- 
raphy tests, 282 

Courtis Silent Reading Test No. 2,142 

Coxe, W. W., on effect of Latin on 
spelling, 411 

Criteria of standardized tests, major, 
515 minor, 517 

Cross English Test, 468 

Curriculum, in spelling, 27; writing 
standards, 50; and tests, 516 


Dearborn, W. F., Progress Tests 
in Arithmetic, ‘73, 102; Group 
Test of Intelligence, Series 2, 342; 
Series 1, 349; on teachers’ marks, 
556 

Detroit First Grade Intelligence Test, 
348 

Detroit Kindergarten Test, 328; 
nature of, 329; standards, 329 


591 


Detroit Physical Education Tests, 
294 ; 

Deviation, 535; average, 535; stand- 
ard, 535-540 

Dewey, John, on development of 
ideas, 209 

Diagnosis, as an aim, 6 

Dickinson, V. E., on I. Q., 324 

Distribution, 532, 534 

Doll,-E; A. on 1°Q., 324 

Douglas Standard Diagnostic Tests, 
Elementary Algebra, 416-418; 
evaluation of, 418 


Educational direction, 384-386 

Elson, on history tests, 252 

English in secondary schools, factors 
measured, 454, 455; tests in lan- 

- guage, 455-461; spelling, 461—- 
464; in vocabulary, 465-468; 
poetry, 470-473 ; composition, 473- 
477; reading, 478-481 

Examination, marks of good, 516; 
uniform, 555 

Excusing from drill, writing, 53; 
arithmetic, 105 

Extremes, 535 


Fahvestock, Music Tests, 242 

Finley, G. W., study of arithmetic 
tests, 112 <4 

Foreign language, place of, 391; us- 
ing results from, 406-410 

Franseen, C. E., Diagnostic Tests in 
Language, 178 

Franzen, R. H., accomplishment quo- 
tient, 537 

Freeman, Frank N., standards in 
writing, 48-50; writing scales or 
charts, 53-54; on oral and silent 
reading, 127 

Frequency, table of, 533 

Fullerton, C. A., Standardized Test 
in Music, 242 


592 


Gates Reading Tests, 140, 141 

Gates-Strang, Health Knowledge 
Test, 300 

General science, tests in, 489 

Geography, purpose of, 281; avail- 
able tests, 281-282; Boston Tests, 
281; aims in teaching, 283; Hahn- 
Lackey Scale, 286, 287; Bucking- 
ham-Stevenson Tests, 286; con- 
clusion, 286 

Geometry tests, 432-438, using re- 
sults of, 442; uses of, 438-442 

Gildersleeve, Glenn, Music Intelli- 
gence Tests, 242 

Godsey Diagnostic Latin Compre- 
hension Test, 398; evaluation of, 
498 

Goodenough, F. L., on intelligence 
tests, 346 

Goodenough Intelligence Test, 346; 
nature of, 346; standards, 348 

Grading, pupil dissatisfaction, 30; 


old system, 551; in college, 
552; differences on same paper, 
554 


Graphic representations, 531 

Gray, W. S., on silent reading, 123; 
causes of failure, 152; on teachers’ 
marks, 556 

Gray’s Standardized Oral Reading 
Check Tests, 149; standards, 149; 
evaluation of, 150 

Gregg Shorthand Scale, 504 

Gregory, C. A., History Tests, 264— 
271; geography tests, 282; Tests 
in American History, 497-499; 
evaluation of, 499 

Group tests, 331; purpose and 
nature of, 332; for secondary 
schools, 332-338; for intermediate 
and grammar grades, 339-342; 
for kindergarten and _ primary 


grades, 342-349 


Index 


Haggerty, M. E., on tests and use of 
school time, 561 

Haggerty Intelligence Examinations, 
Delta 2, 343; Delta 1, 343; na- 
ture, 343; standards, 344 

Haggerty Reading Examinations, 
137; evaluation, 139 

Hahn Geography Scale, 282, 286 

Handschin Modern Language Tests, 
402; evaluation of, 404 | 

Harvard-Newton Scales, 202 

Heatherington, Clark, on physical 
education, 289 

Henmon, V. A. C., on correlations 
of history tests, 273; Latin Tests, 
392; standards, 393; evaluation of 
Latin Tests, 393; French Tests, gor; 
evaluation of French Tests, 402 

Hill, Hy.C.; Civics Test; 277 

Hillbrand, E. K., Music Test, 239 

Hillegas, Milo B., author of first scale 
for written composition, 185 

Hillegas Scale for Measuring Quality 
of English Composition, 202 

History, testing in, 244-246, 493; 
aim of, 244; methods in, 245; 
criticism of tests, 247; list of tests, 
248; Rugg’s criticism, 250; Kep- 
ner’s criticism, 251; other criti- 
cisms, 252; relative importance 
of facts, 253; Bell and McCullum 
Test, 255; VanWagenen Test, 257— 
264, 493-497; Gregory Tests, 264- 
271, 497-500; diagnostic tests, 271 

Hoke, E. R., Shorthand Test, 503- 
506; using the test, 506 

Holley, C. E., Sentence Vocabulary 
Test, 143 

Holtz-Godsey Latin Teaching Test, 


401 
Home economics, tests in, 500; 
Home Economics’ Information 


Test, 500; evaluation of, 501 


Index 


Horn, Ernest, spelling list, 9; study 
on history, 253 

Hotz, H. G., First Year Algebra 
Scales, 418 

Howe, E. C., on physical education 
tests, 306 

Hovis bao, ,00 formal grammar, 
169 

Huddleson, Earl, English Composi- 
tion Scale, description of, 194- 
196; evaluation of, 106; train- 
ing of teacher in use of, 197-200; 
use of, 201-202 

Hughes, civics testing, 278 

Human product, measuring, 562 

Hunkins, R. V., and Breed, F. as 
study of arithmetic tests, 113 

Hutchison Music Test, 242 


Illinois Examination, 342 

Illinois Standardized Algebra Tests, 
418 

Individual tests of mentality, 325- 
329 

Informal tests, defined, 522, 530; 
classification, 523; one-word re- 
sponse type, 523 ; completion type, 
523; true-false type, 524; multi- 
ple choice, 524; matching terms, 
525 

Inglis, Alexander, value of foreign 
language, 392 

Inglis Latin Tests, 394-396 ; evalua- 
tion of, 396 

Inglis Tests of English Vocabulary, 
465; evaluation of, 466 

Intelligence quotient, meaning of, 323 

Intelligence tests, classification of, 
325 

Iowa, writing standards, 48-49; 
elimination report on writing, 52 

Iowa Physics Test, 483; evaluation 
of, 485 


593 


John, Lenora, tests in arithmetic, 
73, 80 

Jones, W. F., study in spelling, 7; 
spelling demons, 23 

Jones, V. A., on intelligence quotient, 
323 

Judd, C. H., attitude toward draw- 
ing, 208; on teachers’ marks, 556 


Kansas City, writing scores, 61 

Kelly, F. J., on teachers’ marks, 
550 

Kelly, T. L., history test, 271 

Kepner, P. T., criticism of history 
tests, 251; social science test, 277 

Kingsbury Primary Group Intelli- 
gence Scale, 349 

Kirby, T. J., grammar tests, 179° 

Kline-Carey Measuring _ Scale, 
description, 211; nature, 212-214; 
standards, 215; use, 217 

Knight, tests in arithmetic, 73 

Koos, L. V., vocational standards in 
writing, 52 

Kwalwasser, Jacob, Musical Accom- 
plishment, A Test of, 239 


Lackey, E. E., Geography Scale, 282, 
286 

Language in the grades, new empha- 

sis, 168 ; replacing formal grammar, 

168; specific errors, 169; errors 

per pupil, 170; Wilson Language 

Error Test, 171-178; other tests, 

178; Pressey tests, 179; grammar 

tests, 179; errors in different tests, 

180; tests in, 445 

Latin tests, 392-401; pupil failure, 

407-409; effect of Latin on spell- 

ing, 411 

Lewis, E. E., English Composition 
Scale, 204, 477 

Lodge, Gonzales, on Latin tests, 394 
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Index 


McCall, W. A., Spelling Scale, 14;| Nassau County Supplement to Hille- 


tests in arithmetic, 73, 93; causes 
of failure, 151; his T-score, 537 

McCord, C. P., inadequacy of mental 
test and scholarship record, 363 

McMurry, F. M., on history, 252; 
work in geography, 286 

Martin, A. G., on specially promoted 
pupils, 374 

Meade, C. D., study of arithmetic 
tests, 113 

Mean, 535 

Measurement, stages in development, 
56; of human product, 562 

Median, meaning, 534; figuring, 
539 

Melrose, course in arithmetic, 116 

Mentality, meaning of, 317; how 
measured, 318; measures used, 
319, 320; interpretation of meas- 
ures used, 320-322; intelligence 
quotient, meaning of, 323-325; 
individual tests, 325-329; group 
tests, 331-351; teacher’s point of 
view, 351-353 

Methods of teaching and tests, 516 

Meyer, on teachers’ marks, 556 

Miller, W. S., Mental Scale, 338 

Minnick, J. H., Geometry Test, 438 

Mode, 535 

Modern language tests, 401-413 

Monroe, W. S., test in spelling, 21; 
tests in arithmetic, 73; Silent 
Reading Test, 132; evaluation of, 
133; standards, 134; Standard- 
ized Silent Reading Test Revised, 
133; standards, 135; on minimum 
essentials in teaching secondary 
mathematics, 415 

Morrison, J. H., spelling scale, 14 

Multi-Mental Scale, 340 

Music, Seashore tests, 236; tests in 
mechanics of, 237 


gas Scale, purpose and application, 
186-191; interpretating and using 
results, 191-194; standards, 191 

National Intelligence Tests, history, 
331; description, 339; standards, 
340 

Newcomb, E. I., investigation re- 
ported by, 411 

New type tests (See Informal tests.) 

Nolan, O. I., experiment in teaching 
geography, 235 

Norm, 536 


Odel, C. W., on classification, 381 

Old type éxamination, 522 

Oral reading tests, 143 

Osburn, W. J., arithmetic tests, 73 

Otis, A. S., Tests in Arithmetic, 74; 
Reasoning Tests, 110; Classifica- 
tion Test, 229; Group Intelli- 
gence Scale, Advanced Examina- 
tion, 334; nature, 335; score, 335; 
Self-administering Tests of Mental 
Ability, Higher Examination, 338; 
Self-administering Tests of Mental 
Ability, Intermediate Examina- 
tion, 340; nature and standards, 
341; Group Intelligence Scale, 
Primary Examination, nature, 
standards, 345 


Parsons, A. R., spelling chart, 18; 
diagnostic use of Woody-McCall, - 
95-101 

Paulu, E. M., motivation of writing, 
66 

Pearson, correlation method, 542 

Peet, H. E., Tests in Arithmetic, 73, 
102 

Peterson, writing scale, 40 

Petry, Harriet, music test, 242 

Physical education, problem of meas- 


Index 


urement in, 289; classes of tests, 
290; motor and athletic skills, 
291; Detroit Tests, 294; scoring 
health behavior, 302; organic 
efficiency tests, 305; sports and 
health information, 307; medical 
examinations, 310; rating plans, 
310 

Physics, tests in, 483 

Pintner-Cunningham Primary Men- 
tal Test, 345; nature and stand- 
ards, 346 

Playground and Recreation Associa- 
tion of America, standards for boys, 
291; standards for girls, 292 

Poetry, tests in, 470 

Powers, S. R., General Chemistry 
Test, 485; evaluation of, 486 

Pressey, L. W., attainment test, 228; 
sports test, 308 

Pressey, S. L., Senior Class Test, 
338; Intermediate Class Test, 
342; Primary Class Test, 349 

Pressey Latin Syntax Test, 397; 
evaluation of, 398 

Probable error, 548 

Problem subjects, 233; steps in, 233 ; 
test criteria, 234; geography as, 
281 

Proctor, W. M., on progress of high 
school pupils, 335 

Product scale, 536 

Prognostic tests, 442 

Punctuation, A Scale, 203 


Quartiles, 535 


Rapeer, L. W., on physical education, 
289 

Rasey, Marie, music test, 242 

Reading, emphasis on, 121; mean- 
ing of oral, 122; meaning of silent, 
123; measurement in oral and 
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silent, 125; eye movement, 126; 
causes of failure, 151-153; project 
in, 153-1623; individual case stud- 
ies, 163-166 

Reading tests, silent, 128; using re- 
sults from, 151; steps in, 151; 
tests for high school, 478 

Reeve, W. D., on emphasis of stand- 
ardized tests, 415 

Renfrow Diagnostic Test of Plane 
Geometry, 432-434; evaluation 
of, 435 

Rice, J. M., early worker in meas- 
urement, 3; spelling test, 21; 
studies in arithmetic, 70; on 
spelling grind, 560 

Rich, S. G., Chemistry Test, 487; 
evaluation of, 488 

Rogers Tests of Mathematical Abil- 
ity, 443-447; evaluation of, 447- 
448; use, 448-452 

Ruch, G. M., tests in arithmetic, 73; 
music test, 239-242 

Ruch-Popenoe General Science Test, 
489; evaluation of, 490 

Rugg, E. U., criticism of history 
tests, 250 


Sangren, P. V., study of arithmetic 
tests, 113 

Sargent, D. A., test on physical fit- 
ness, 307 

Sargent, Walter, on art education in 
high school, 206; changing point 
of view, 208 

Schorling-Sanford Achievement Test 
of Plane Geometry, 437 

Science, measurement of, 483 

Science tests, need for, 490 

Scientific investigation, results of, 410 

Scope of book, 564 

Seashore, C. E., tests of musical 
talent, 237, 238 
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Shryock, R. H., on history tests, 252 

Sixteen Spelling Scales, 461; evalua- 
tion of, use, 463 

Skipping grades, progress by, 374-376 

Smith, D. E., on prognostic tests in 
mathematics, 447 

Spearman, correlation method, 545 

Spelling, what to test, 7; adult and 
child usage, 8; Ayres Scale, 9; 
giving a test, 10; scoring papers, 
11; Iowa Scale, 12; Morrison- 
McCall Scale, 14; state wide test- 
ing, 16; poor results explained, 17; 
ranks in Massachusetts contest, 
18; Timed Sentence Test, 21; 
Rice Test, 21; Starch Test, 22; 
Jones’ Demons, 23; pupil’s own 
list, 24; uses of a spelling scale, 
25-27; tests and the curriculum, 
27; textbooks, 28; tests for high 
school, 461 

Spencer, P. L., Tests in Arithmetic, 74 

Standard deviation, 535, 540 

Standardized tests, criteria of, 515; 
and curriculum, 516; use, 528; 
selecting a test, 529; giving a test, 
529; interpreting results, 531; 
remedial work, 532; defined, 536; 
teacher’s use of, 551; value, 556; 
initiating the use of, 558; uses of, 
559; saves school time, 561; an 
effective tool, 561 

Starch, Daniel, Test in Spelling, 22; 
Writing Scale, 34; writing stand- 
ards, 50; Language Tests, 178; 
Geography Tests, 282; on teach- 
ers’ marks, 556; on promotion of 
pupils, 559 

Starch Physics Test, 485 

Starch-Watters Vocabulary 
Translation Test, 401 

Statistical terms, 527, 532-538; and 
procedures, 539-548 


and 


Index 


| Stenquist Mechanical Aptitude Test, 


508-510 

Stevenson, P. R., tests in arithmetic, 
74; Problem Analysis Test, 111; 
geography test, 282, 286 

Stone, C. R., on silent reading, 124, 
126 

Stone, C. W., pioneer in reasoning 
tests, 70; tests in arithmetic, 74; 
Reasoning Tests, 106 

Stone Narrative Reading Tests, 135; 
evaluation of, 136 

Studebaker, J. W., tests in arithme- 
tic, 73, 105 

Suzzalo, Henry, on oral reading, 122 


Teachers’ marks, 522 

Teachers’ relation to tests, 520, 548, 
551 

Teaching profession, vision of, 6 

Terman, L. M., referred to, 321; on 
gifted pupils, 363; on grouping in 
grades, 364 

Terman Group Test of Mental Abil- 
ity, 333; nature, 333; standards, 
334 

Testing, stages in, 5; practical uses, 
25; and the curriculum, 27; and 
the individual pupil, 59; and 
diagnosis, 86, 96-101; and im- 
provement of teaching, 114; com- 
parable results, 527; teacher’s 
work, 548 

Tests, validation of, 515 

Thorndike, E. L., on elimination of 
children, 3; word book, 9; writ- 
ing scale, 30, 31; Reading scales, 
word knowledge or visual vocabu- 
lary, 142; evaluation of, 143; 
help on language error test, 172; 
methods of measuring progress in 
drawing, 207; study of psychology, 
352; evaluation of tests in mathe- 


Index 


matics, 447; drawing scale, 211; 
test of word knowledge, 470 
Thorndike-McCall Reading Scale, 
128; evaluation of, 129 
Thurstone Employment Tests, 507 ; 
vocational guidance tests, 507, 508 
Tidyman, W. F., study in spelling, 8 
Torgerson, music test, 242 
Trabue, M. R., referred to, 185 
True-false type of test, 524 
T-score, 537 
Tyler-Pressey Tests, Latin Verb 
Forms, 397; evaluation of, 398 


Ullman-Kirby Latin Comprehension 
Test, 400 


Uniform examination, 555 


Validation of tests, 515, 517 
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Wells, H. G., on teachers, 263 

White, D. S., Latin Test, gor 

Wilkins, A. L., Prognosis Test in 
Modern Language, 404; evalua- 
tion of, 405 

Willing, W. H., Scale for Measuring 
Written Composition, 203 

Wilson, G. M., speed in writing, 43; 
tests in arithmetic, 73, 77; Gen- 
eral Survey Tests, 90-93; new 
type reasoning test, 1113; first 
language error study, 169; Lan- 
guage Error Test, 171 

Woodworth, R. S., classification of 
pupils, 322 

Woody, Clifford, tests in arithme- 
tic. 73;-93;. 100+. Civics Testyag4: 
in study of high school fresh- 

men, 378; on informal tests, 536 


VanWagenen, M. J., history tests, | Writing, Ayres scale, 31-39; Thorn- 


257-264; Geography Scales, 282; 
English Composition Scales, 474- 
477; Reading Scales, 478-481; 
American History Scales, 493- 
496; evaluation of, 497 

Vocabulary tests, 142, 143; in Eng- 
lish vocabulary, 465 | 

Vocational tests, 503; Hoke Short- 


hand Test, 503-507; Thurstone 
Employment Test, 507-508 ; 
Stenquist Mechanical Aptitude 


Test, 508-510 


Washburn, C. W., on individual 
instruction, 163 
Webb Geometry Test, 438 


dike scale, 31; Wise-Starch scale, 
34; Lister-Myers scale, 38; what 
to measure, 40; giving test in, 41; 
scoring for speed, 42; scoring for 
quality, 43; accuracy of scoring, 
44; recording the scores, 46; 
speed standards, 48; quality stand- 
ards, 49; social standards, 50- 
83; diagnostic scoring, 53; Free- 
man charts, 54; Gray score card, 
se: locating individual children, 
89; excusing from drill, 61; 
remedial instruction, 63; motiva- 
tion, 64; forward-looking program, 
65; changing emphasis, 67 


Weglein, D. E., study on subject |Zirbes, Laura, on using standard 


correlations, 235 


tests, 558 
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